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ADVANCE ASA VOLT 


Now, Advance Transformer Company brings you VISA-VOLT‘ 
. color coded fluorescent lamp ballasts for instant, positive 
voltage identification. VISA-VOLT”, another first for the world’s 
largest exclusive manufacturer of fluorescent lamp ballasts, does 
away with uncertainties by clearly defining circuit voltage, line 
current, lamp current and other pertinent electrical data. VISA- 
VOLT is your assurance that the correct ballast is being utilized 


in a specific lighting installation. 


YELLOW 
118 VOLTS 


BLUE TAN 
464 VOLTS 208 VOLTS 


RED GREEN 
277 VOLTS 220 VOLTS 





ORANGE 
236 VOLTS 


These Colors Instantly identify 
Your Advance Ballast Voltage 


Insist on VISA-VOLT® color coding and eliminate 
costly guess work in your next fluorescent lighting 


installation. 


Start today to enjoy the many advantages of Ad- 
vance quality fluorescent lamp ballasts . . . ballasts 
which provide longer life, quieter operation, higher 
light output, trouble free operation, CBM certifica- 
tion . . . fluorescent lamp ballasts which are guar- 
anteed and continue to serve as ‘The Heart of the 


Lighting Industry". 





=, “net | TRANSFORMER CO. 


Fivorescent Lomp Bollosts 2950 NO WESTERN AVE CHICAGO 18, Wi USA 
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Two Ballot Live forthe Pte of Ove! 


STARRING’S | | | 
RAPID-START RS-240-C Ballast 
for two 40-Watt Lamps on 116-Volt Lines 
Cooler by Design — Cooler through Construction — COOLER IN USE! 


Lower Operating Temperature means Longer Service Life. No ballast for similar service 
i¢ smaller... i 


. none is quieter ...and ETL tests show the Jow temperature rise of the 
R$-240-C—an average of only 47.5°C against the industry-standard maximum of 65°C! 
And they're protected by a Three-Year Guaran- 


ty, too — the most liberal in the entire industry. 
One Starring Ballast 


equals any two others! \ 
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RS-240-C 


Ask for our Complete dateloy 
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STARRING & COMPANY, INC. 


‘ 1600 SEAVIEW AVE BRIDGEPORT 8, CONN EDison 4-0108 
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RAPID-START RS-240-C Ballast 


for two 40-Watt Lamps on 116-Volt Lines 


Cooler by Design — Cooler through Construction — COOLER IN USE! 


Lower Operating Temperature means Longer Service Life. No ballast for similar service 
is smaller ...none is quieter ...and ETL tests show the Jow temperature rise of the 


RS-240-C—an average of only 47.5°C against the industry-standard maximum of 65°C! 
And they're protected by a Three-Year Guaran- 

ty, too — the most liberal in the entire industry. 

One Starring Ballast 


equals any two others! 


» 


re 
al Pe 


TY 

4 

‘ 

t+ * 

a : 

RL ie 

; SS als 
Pome es Pe oe 


ry 
nae 


a 





hi 
rh b i 
cme 


PRR I 


= Kine Para 


RS-240-C 


«© | Ask for our Complete dateloy: 


“y STARRING & COMPANY, INC. 


‘oo! 1600 SEAVIEW AVE BRIDGEPORT 8, CONN EDison 4-0108 


ILLUMINATING ENGINEERING 





ENGINEERING 


June Contents 


1957 


Vol. Lil, No. 6 


Designed Lighting in Homes — Ruth Patterson 
Harnessing Daylight with Frosted Glass 
Evaluation of Glare —R. G. Hopkinson 
1956-1957 Officers 


President 
M. N. Waterman 


1.E.S. Lighting Data Sheet — Series XX! 
Lighting a Furniture Store (12-106) 


Vice-President 


Kirk M. Reid A Photoelectric Telephotometer — Frank F. Crandell and Karl Freund 


Vice-President 


George J. Taylor 1.E.S. Lighting Data Sheet — Series XXII 


General Secretary Lighting a Women's Apparel Store (12-107) 


R. G. Slaver 


Treasurer 


J. B. Browder 


325 = Lighting Traffic Tunnels and Underpasses 


7A Lighting News 
Editor 
Ruby Redford 


54A_—siiiIndex to Advertisers 


Advertising Manager Sustaining Members — Re! 


Clayton E. Ellis 


e 1.E.S. Committees — F 


Assistants 
Barbara Lamson, Editorial 


Adelaide Philiba, Advertising : 
STATEMENTS and opinions in articies and papers in ILLUMINATING ENGINEERING are the 


expressions of contributors and do not necessarily represent the policies or opinions of the Society. 
Official Society opinions are expressed only in official committee reports specifically approved by 
the Council of the Illuminating Engineering Society. 


Publications Committee 
J. S. Schuchert, Chairman 
J. R. Chambers 

Brooks Chassaing 

H. F. Davidson 

R. W. Morris 

R. M. Zabel 


ILLUMINATING ENGINEERING SOCIETY 


Executive Secretary 1860 Broadway, New York 23, N. Y. Elm Avenue, Baltimore I!, Md. 


A. D. Hinckley 


Technical Director 
C. L. Crouch 


ILLUMINATING ENGINEERING: The Journal of the Illuminating Engineering Seciety. Copyright 1957 by the Illuminating Engineering Society. 
Published monthly in the United States of America. Entered as secend class matter at the Post Office, Baltimore, Md. Acceptance for mailing at 
special postage rates provided for in Section 1103 P.L.&R., Act of Jctober 3, 1917. Authorized July 16, 1918. { Subscription $12 per year plus 
extra postage to all countries to which second-class postage rates do not apply; single copies $1.00. { Address changes must be received at 1.E.S. 
headquarters by the first of the month to be effective with the issue of the next succeeding month 


EDITORIAL and advertising offices RB PUBLICATION office 32d Street & 


Founded 1906 





GREENWICH SAVINGS BANK 

6th Avenue and 36th Street, New York City 
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Utility; CONSOUDATED EDISON CO. 


Electrical Contractor: JOHANSON ELECTRIC CONSTRUCTION CO. 
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RAMBUS CH cri sin nen ron inne 


A MATIONAL GRGANIZATION FOR THE BETTER LIGHTING OF PUBLIC BUILDINGS 





New Curtis strato-lux 
luminaire features curticell 


louver-diffuser and 


economical installation 


4. Spoke hangers are mounted to gri 
framework, is attached, lamps and CurtiCell panels 


are installed 


CURTIS LIGHTING, INCORPORATED 
6135 W. 65th St., Chicago 38, Illinois 


in California 
242 S. Anderson St 


Los Angeles 33, Calif 
& 

in Canada 

195 Wich 1 


Kksteed 


Toronto 17, Canada 
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20,000 FL’ REDUCED TO 50 FL PROVES 


HONEYLITE ELIMINA) 








Right after this photograph was taken an illuminating engineer from an indepen 
dent laboratory took Footilambert readings. His findings are as follows: each of 
the battery of photographer's floodlights produced 20,000 FL; the six Honeylite 
panels gave overall 340 FL readings; the little girl's face showed 120 FL; and 


the page in her picture book was all the way down to 50 FL a light soft 


enough for the youngest eyes! - Hi So la | EY Li T E 


DIFFUSING ALUMINUM HONEYCOMB 


HEXCEL PRODUCTS INC 


95!1.61ST STREET. CAKLAND 8B. CALIFORNIA 
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Designed Lighting in Homes 


11 — Accent and Decorative Lighting 


LIGHT can be used to focus the attention. Indoors, 
furnishings are made more attractive and centers 
of interest created by concentrating light in certain 
areas. A room with only general illumination can 
seem dull or flat. Accent light adds variety and 
drama 

Outdoors, a building and its surroundings can 
be more distinctive and enjoyable, when suitably 


lighted at night 


Power & Light Co., Dallas 


By RUTH PATTERSON 


A pierced downlight gives a puddle of light on the floor 
for safety, and an adjustable eye-ball spot highlights a 
beautiful cabinet. 


A large planter in a bay window is 
lighted by four 75-watt reflector lamps 
in adjustable sockets concealed behind 
a 13-inch deep board. Indoor planters 
need light to prolong life of plants as 
well as for decorative appeal. 
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Entrance hall catches the attention with a recessed 
downlight located close to the wall to light a picture and 
planter. 


Adjustable recessed spots accent the decorative center of 
interest in a hallway (right). 


Unusual equipment is used for accent in this dining 
room (below). A very small showcase strip lights the 
Japanese screen on the wall. A small, but intense, spot 
of light is provided for the fruit arrangement on the 
buffet by 30-watt automobile lamps (4'¢-degree beam 
spread) in semi-recessed fixtures complete with trans- 
former for operation at 110 volts. A pin-hole optical 
downlight is recessed over the table giving a controlled 
beam which lights just the table top. 


“ 


This littl dining room did not have the advantage of a 
view of the sea, being an inside room. So one was built. 
A false wall was built 12 inches inside the actual wall. 
The window is about 4% feet high and 10 feet long. 
Wall paper mural is used to back the window, with ends 
curved toward the inside wall to help create an illusion 
of distance, as do wrought iron and plants at the window 
line. A continuous row of light is used at top and 
bottom. 
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Accent on the dried flower arrangement (right) is 


furnished by a recessed eye-ball spot. Louvered 


recessed fixture over the window gives accent to 


the draperies. 


Three recessed louvered spots light a buffet 
(below) and give sparkle to the silverware. 


For decorative accent as well as func- 

tional use, so that either person can 

read in bed without disturbing the 

other, pin-hole optical downlights are 

used over the head of each bed. The 

light is shuttered so that it lights only 
the pillows. 
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Beautiful china, crystal and silver is 

handsomely displayed in a china cabi- 

net with a row of lights concealed at 
the top front edge. 


A pendant decorative fixture highlights a mosaic 
game table. The room (right) has a wash of 
light on the picture wall from 150-watt reflector 
lamps in recessed shovel downlights or wall wash- 
ing units. These are located 3' feet from the 


wall (behind the beam) on 3'4-foot centers. 


If a patio has wide eaves (below), recessed lou- 


vered fixtures can be used close to the house to 


provide background light on the wall. Tree light- 


ing provides accent. 
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diately behind the columns. This hides the source, lights 


Architectural features can be emphasized by planned 
the entire wall across the porch and silhouettes columns. 


lighting. Here six recessed fixtures are located imme- 


— 
ie 
- 

ba] 


Louvered fixtures are recessed in the eaves to dramatically highlight 


the front of the house. Silhouetted screens lend architectural character 


to the scene 


View from a patio, across a swimming 
pool, is a small tropical garden lighted 
by three 150-watt PAR-38 floods in 
weatherproof holders with ground 


spikes and portable cords and plugs. 
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Harnessing Daylight 


With Frosted Glass 


Harnessing Daylight with Frosted Glass 


Udita quantities of daylight from 


windows and skylights proved an embarrassment 
of riches in glare and heat problems, at the Detroit 
Diesel Engine Division of General Motors. The 
building, of about 130,000 square feet floor area, 
has all exterior walls of window glass and a roof 
with approximately 32,000 square feet of monitors 
and skylights. 

Painting the windows and skylights with a ree- 
ommended special paint for glass seemed the 
easiest solution — and this was done to all window 
areas except those on the north exposure. This re- 
duced the glare to an acceptable minimum, but also 
necessitated the use of an electric lighting system, 
even on bright days, for sufficient illumination. In 
addition, it was found in less than two years that 
the paint was beginning to fade badly, coming off 
in spots, and the glass surfaces were unsightly in 
general. Removal of the old paint and repainting 
was going to cost 24¢ per square foot, and would be 
necessary every three years. 

Looking around for a better method than paint 
for daylight control, an investigation of frosted 
glass brought attention to a technique for sand- 
blasting it right in the sash, as done by a local con- 
tractor. This process was tried, first on the west 
exposure, a particularly troublesome spot for heat 
and glare. All windows were frosted with the ex- 
ception of the bottom two rows of panes, which 
were left clear as a vision strip. 

Results appeared satisfactory in all respects. 
Transmission of visible light is sufficient (20 per 
eent loss), and diffusion of the sun’s rays is 
achieved to an extent that no one has since com- 
plained about glare. Heat loss is also about 20 per 
cent. The frosting gives the glass a pleasing white- 
ness. 

An unexpected bonus is the degree to which the 
frosted glass is self-cleaning, through the action of 
rain. After four years of use, without other clean- 
ing, the frosted panes have apparently collected no 
excessive dirt. The two rows of clear vision strip 
panes are cleaned every six months. 

This investigation of paint vs frosted glass for 
daylight control was carried out by C. T. Gruner, 
Supervisor, Plant Engineer, Detroit Diesel Engine 
Division of General Motors, and reported in Indus- 
try and Power. Photographs and information 
courtesy of Floyd Sell. Detroit Edison Co. 
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The first part of this lecture, published in the May 1957 issue of 
ILLUMINATING ENGINEERING, reviewed British and other European work 
which has been completed or published since the C.I.E. Meeting at 
Zurich in 1955. The second part of the lecture, given here, includes new 
work on glare recently completed or still in hand at the Building 
Research Station, Garston, Watford, England 

The basic formula for the evaluation of glare discomfort is reviewed 
and some of its many limitations discussed. Cross-checks undertaken 
during the last few years at the Building Research Station show that 
nevertheless it still serves a valuable purpose for practical lighting engi 
neering, provided too great a precisien is not sought. The additivity of 
glare is discussed, in relation to the saturation characteristics of the 
adaptation mechanism. It is suggested that the simple addition of the 
glare effects of a number of sources can never give a “true” solution, but 
that it often yields a result of adequate precision for most present-day) 
lighting problems. The greatest need for further research is in the study 
of the discomfort caused by very large sources of moderate luminance, 


such as oceur in daylighting or in the use of “overall” ceiling lighting 


Evaluation of Glare 


HOPKINSON 


Basic Glare Formula 


RECENT WORK AT THE Building Research Station 
on glare discomfort followed on informal meetings 
which were arranged at Stockholm in 1951 in con 
junction with the C.I.E. Congress. 

At these meetings, agreement was reached by all 
that the main factors which govern glare discom 
fort are the following: 

(1) Luminance of the light sources 

(2 Apparent size of the sources. 

3) General level of adaptation. 

4) Position of the sources relative to the direc 
tion of viewing. 

(5) Luminance of the immediate surrounds to 
the sources. 

It was further agreed that glare discomfort could 
be assessed on the basis of an expression of the 
form: 

f B,) -f(Q)- 
Glare constant G 
f(B, ).f(B ).f (6 
where B,=source luminance 
Q =apparent size of the source 
B, = adaptation luminance 
B,;=luminance of immediate surround to 
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the source 
angle between direction of source and 
direction of viewing 

The higher the value of G, the greater is the de- 
gree of discomfort. Thus greater source luminance 
and apparent size make for worse glare; greater 
adaptation level, immediate surround to the source 
or angle between direction of source and direction 
of viewing make for less glare. 

To a first approximation the formula (1) can be 
expressed as 

B?e-.Q B,-E, 
G : G 
B, B 
where £, is the illumination on the eye from the 
sources. 

This modified formula was put forward by the 
British National Committee at the C.I.E. 1955 con- 
ference as a basis for the derivation of a set of 
international glare tables 


Part II of a lecture given at Cornell University Ithacs 
September 1956, to a symposium on Visual Research 
Illuminating Engineering Research Institute of the 
AUTHOR Dept. of Scientific and Industrial Re 
Research Station, Garston, Watford, England 
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Figure ie The sigmoid nature of the relation between 


source and surround luminance for constant degree of 


glare discomfort. 


Exponents in the Basic Glare Formula 


Figure 2. 


Relation between apparent size of glare source 


shape of 


(left) determined by four observers (Hopkinson 


and average source background luminance 


curves, 


Glare 


Hopkinson 


and B 


xact value of the changeover 


is about or above 5000 footlamberts (the 
depending on the 
isual characteristics of individual subjects 


2) The basic glare formula embraces a simple 


between the source luminance B, and 


power law 
the surround luminance B 
na 


This simple relation 


eaks down under certain cireumstances. First 


especially if the source is very large, there is a level 


of source luminance above which the source is 


vlaring no matter what the value of the surround 


luminance. There is also a level of lumi 


source 


nance below which the source causes no glare even 


if seen in total darkness. The relation between the 


logarithms of the source luminance and surround 


luminance is therefore a form of sigmoid, and not 
an approximation, but a 


easonable one. 1 ler it linear over a limited 


accept he “( i 0 oa linear 
vetween the surround 


t might be ex 


a logarithm 


> exponents ol ,, and B, 


will depend 


SOLUree since as thnis 


apparent area of the 


increases, the are: surround must 

essarily decrease sin tl "ef f the 

» deduced. 
. 

source ilmimance 


This 


expe rimentally 


isual field is constant. It there 


fore, that the influenes 


would become greater as area Increased 


has been shown to he Thre CASE 


; 


There are three quite separate sets of data avail 


able from my own studies. Originally, in the 


course of the study on glare in lighted streets, it 
vas shown that, as the source area increased, the 
, increased 
With 


ratio of the two exponents of 


exponent of the luminance also 


source 
relative to that of the surround luminance 
point sources the 
with large sources 


source and of surround) was 1.0 


N 


RO 


ANO BACK 


JMINANCE 


ax 


STERADIANS 


1948), (right) determined by six observers (Pether- 


bridge & Hopkinson 1950). 
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Figure 3. Relation between source and surround lumi- 
nance for four constant degrees of glare: A, just in- 
tolerable; B, just uncomfortable; C, just acceptable; D, 
just perceptible. The shape of the relation for A is 
steeper than that for D. The borderline between Com- 
fort and Discomfort (BCD) lies between Criterion B 
and Criterion C. (The curves also show that the same 
judgments apply whether the subject himself or the 


experimenter exercises control of the physical variable.) 


it approached 3.0. Next, when the work was first 
resumed in 1947, a similar relation was found, and 
was reported in a paper to the C.I.E. in 1948. (Fig 
2.) Finally, the more extensive work with a larger 


number of observers (Petherbridge, Hopkinson 


(1950 confirmed the same trend, but to a less 
marked degree. 

$4) The 6 function again depends on the area 
and the luminance of the source. Consequently the 
@ function, or Position Index as it is called by 
Luckiesh and Guth, is not independent of the other 
factors in the glare formula 


5) The B, function 
diate surround to the source 


the influence of the imme- 
cannot be expressed 
in any simple form. The influence of the luminance 
of the immediate surround to the glare source de- 
pends on the size of the source and the size of the 
immediate surround. Clearly if this immediate 
surround is very large, it begins to influence the 
adaptation to a marked extent. If it is very small, 
a mere annulus around the glare source, it has 
little influence on the degree of glare. If it is of a 
size as to influence glare, this influence is exercised 
only over a limited range of luminance. As the 
luminance of the immediate surround begins to 
approach that of the glare source, glare increases 
rather than decreases. The exponent of the B; term 
therefore changes from a positive to a negative 
value, in the position in which it is shown in the 
denominator of equation (1 

above 


6) The matters discussed in (1) to (5 


apply equally to determinations of glare expressed 


in terms of the borderline between Comfort and 
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Discomfort and to determinations ex 
pressed in terms of other criteria of discomfort 
The BCD doe 


sensation oO ovlar 


s not tell us all we need to know about 


however, and for this fur- 


information we need a scale of glare sensation 


suc as that provided by the Multipl riterion 


system, in which all the many studies, | the 
early work and that at the Building Research Sta 
xpressed 


tion, have been conducted. The relations « 


in formula (1) above are then found to be not the 
same for different criteria, e.g., “just perceptible” 
clare, or “just intolerable” glare. Broadly, the in- 
fluence of the surround or adaptation luminance on 
“just perceptible” glare is less relative to that of 
the source luminance than it is on the BCD, and 
still less than it is on “just intolerable” glare Fig. 


By working with the BCD only, these additional 
complications can be escaped, but it is the escape 
of the ostrich, for they are there all the same, and 
they are important in practical lighting 

7) So far the simple conditions of one glare 
source in the field of view have been considered. If 
there are many sources, we need to know how can 
their effects be assessed. This problem will be dis- 
cussed again later. 

The first stages of the work at the Building Re- 
search Station showed that the glare effect of a 
number of sources of the same luminance was the 
same as that of one source, in the same mean posi- 
tion, of the same apparent area as the sum of the 
apparent areas of all the sources. In practice it 
has been found that simple additivity on this basis 
works, but only over a limited range of conditions. 
If we think about the situation, we could not rea- 
sonably expect otherwise. Simple additivity of 
large bright sources cannot apply if the relation 
between source and surround luminance shows 
saturation characteristics, as we have already seen 
that it does. The departure from simple additivity 
will be more serious the larger and brighter are 
the sourees being added, and the higher the sur- 
round luminance consequently necessary to “bal- 
ance out” the glare which they cause. These condi- 
tions apply in practical lighting in the U.S.A., but 
to a less extent in Europe, where levels of lighting 
are generally much lower. The departure from 
simple additivity is a problem which has concerned 
you more than it has us, but it is one which ‘we 
ought to settle in the course of achieving interna- 
tional agreement 

The above summary does not exhaust the dis- 
erepancies in the simple basic glare formula, but it 
is sufficient to offer such a gloomy picture that we 
might well ask, of what use is the formula anyway ? 
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Figure 4. Day-to-day assessments made by two experi- 
enced observers of the background luminance necessary 
to balance out the source luminance to the criterion of 
“Just Uncomfortable” glare. The mean is steady over 
a period of three months, but the actual values differ 


considerably. 


Observer Variance 


The answer to this question depends on the level 
precision to which we aspire. If we are making 
P 


yf vision by the aid of subjective judg 


glare discomfort, all these discrepancies 
important because they may reveal the working 


f some 


parts of the visual mechanism. If, how 
ever, Our purpose is to devise a working tool to 
enable designers to avoid glare in lighting installa 


tions, we can decide precision to 


arbitrarily the 


which we all agree to work. The precision must de 
pend on the variability of the judgments on which 
the various expressions are based 

In our studies at the Building Research Station 
most of the judgments were made by a small team 
of six observers; the same applies to my original 


studies on glare in lighted streets. Guth also em 


ployed a small team for the majority of his detailed 


Within each of these small teams there 


studies 
were wide variations in the individual judgments 
of discomfort. In our own studies we had sufficient 
observations over a long period to study the con 
sistency of these judgments. It was clear that each 
observer maintained his criterion over many weeks, 
even though this criterion was different from that 
if each of his colleagues Fig. 4 These results 
demonstrate that there are real differences in 
sensitivities to glare of different individuals, 
these differences are large, not negligible, and 
were maintained throughout the weeks 


their 


at they 


uring which the subjects made extensive 
series of observations 
Wide though the variations are between the sen 
ities to glare of individual subjects in our 
variations between individuals in 


wider still. We ob 


SO subjects se- 


team, the 
the general population are 
tained series of judgments from 
lected very much at random from the staff of the 
Building Research Station, including a large pro 
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Figure 5. Variation with background luminance of the 

percentage of general population who would assess glare 

discomfort in a particular environment at the given 

level or less uncomfortable than the given level. Source 
luminance: 300 footlamberts. 


portion of non-scientific people. The variations 


were very considerable. Included in this group of 
») were some who did not understand what was 
demanded of them, and some whose over-anxiety 
to obtain the “right” answer affected their judg- 
ment. The variations were far greater than those 
obtained by Guth, or those which I obtained myself 
in the course of the street-lighting study, but in 
the latter case, and perhaps in the former, the sub- 
jects were mostly scientifically trained people who 
quickly grasped what was required of them. 

50 random subjects 
They 


plot well on a probability diagram, where the enor- 


These judgments from our 


have been analyzed, for what they are worth 


mous variances can be readily appreciated. (Figs. 


>, 6 and 7 The conclusions to be drawn from 
these results are as follows 
l. The mean of the observations of the “random” ob 
servers is not the same as that of the experienced team 
of six people. There are consistent differences through 
out the series of observations 
There is, for example, a relation between the means 
for the 50 observers and for the six observers, in that 
approximately one 


the mean judgments differ by 


criterion on the multiple-criterion seals for example, 
if a given situation is judged on average as “just 
ntolerable” by the six-observer team, it will be judged 
on average as “just uncomfortable” by the 50-observer 
team The general population is less sensitive to 


vlare than the experienced team 
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Figure 6. As Fig. 5, with sources at 1000 footlamberts. 


Approximate 0 to 85 per cent of the general popi 
discomfort in any 
server of the experi 

ed six-man t 
is therefore available information which 
ibles us to decide the degree of precision to aim 
In any practical statement of the glare phe- 


nomenon. One the one hand we have information 
on the variances in the judgments of experienced 
subjects, the consistent differences in their mean 
issessments expressed in terms of the standard 
error of their day-to-day judgments, and finally the 


Variance 


of the judgments of the general popula 
tion related to the judgments of the experienced 
tean The decision on the degree of precision to 
be aimed at in any international statement on glare 
must be made by the Working Party appointed by 


the C.LE 


which we use ourselves at the 


Later I shall summarize the procedure 
suilding Research 


Station to evaluate glare 


Influence of Method of Experimentation 


So far we have examined the glare formula, the 
conditions in which it can be expected to break 
down, and the experimental evidence on which we 
can base our decision as to the degree of precision 
which we expect it to perform in practice. The 
next stage is to consider to what extent the method 
of experimentation influences the results. 

Most of the American work on glare has followed 


Holladay and Luckiesh’s original method of pre- 
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Figure 7. As Fig. 5, with sources at 3000 footlamberts. 


senting the glare source in one-second “flashes,” 
rather than presenting it continuously in the field 
of view. We have never followed this practice in 
Europe, that is to say in England or in Holland, 
because we argue that in a glare situation, both 
source and surround are continuously present, and 
the sensation of discomfort that results is due to the 
continuous interplay of the relevant mechanisms 
of vision. The “flash technique” gives reliable re- 
sults, but they are not necessarily measures of the 
form of glare discomfort with which we are con- 
cerned 

In order to study the effect of the method of ex 
perimentation, we undertook an extensive series of 
observations. Three observers only took part, but 
unfortunately these three individuals were found, 
after the results had been analyzed, to differ very 
considerably in their glare sensitivities. For this 
reason the results were never published because it 
was hoped one day to repeat them with other ob- 
servers, but this has not proved possible. They are 
offered here with all possible reservations. The 
body of data is considerable, running to many 
thousands of observations in the laboratory report 
[It is at the disposal of any worker in the subject if 
it is felt to be useful 

The experiments were conducted in our model 
apparatus and also in a large white cubical space 
designed to match as closely as possible the appa- 
ratus used by Guth. The source was presented both 


‘ 


by the “flash” technique and by the “continuous 


Evaluation of Glare—Hopkinson 309 





‘ 


of experiments the 


ied =the luminance, and in 


surround 


varied the source luminance. In some he 
Multipl 


just uncomfortable; C, Just accept 


Criterion seale (A, just in 


vrlare and in others 
’ the BCD seal A 
Africa acted as one of the subjects Hi 


Building 


just peres ptibl 
visiting scientist 
either the Research 
the Bt cale when he commenced 
He judged initially on the 
conditions was wide, each 


luminance, surround luminance, source 


er Th 


Luckiesh-Guth 


“flash” ¢ xposure | ond 


10-second cycle 


ond “on” periods separated by one 


erids follows ad bv 3 five second “off” 
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Figure 8. 


methods of study, using the BCD as criterion. 


for four 
Method 
(a) is the Luckiesh technique, method (b) the Hopkin- 


Comparison of glare judgments 


son technique. 


Hopkinson 


Ey aluation of Glare 


period before the next “on” The results 


showed : 


1. Momentary exposurt 


soures 


ippears to be s 


ans of the 


The greatest difference between the m« 


results for the four systems (momentary exposur: 


source luminance, momentary 


and variation of 


exposure and variation of surround luminance, 


continuous exposure and variation of source lumi 
continuous exposure and variation of sur 


than the 


hance, 


round luminance is less, however, 
consistent differences between the three observers 
Despite these differences in individual sensitivities 
however, all subjects varied in the same sense and 
in particular showed a higher sensitivity to glare 
when using the Luckiesh-Guth technique of momen 
tary exposure with variation of source luminance 
Fig. 8 

It is of interest to note where the BCD eriterion 
lies in relation to the four criteria of the Building 
Station scale The 


no previous experience 


Research multiple-criterion 
visiting scientist. who had 
of glare judgments on either scale, made his first 
judgments by the BCD and his later judgments by 
He placed the BCD 


‘ust 


the multiple-criterion scale 


between “just uncomfortable” and accept 


able.” a result which confirmed the 


which I showed at Stockholm of the entirely ind 


comparison 


pendent studies of Luckiesh and Guth on the one 
hand, and of Petherbridge and myself on the other 
In this present study, which of course did not 
Stockholm 


judgments of our three subjects for the BCD also 


figure in the comparison, averaged 
lay between “just uncomfortable” and “just accept 


able” irrespective of the experimental technique 
being used. 

The 
BCD was 0.17, log 
pares with 0.16 for a much more extensive series 


These three 


standard error of the observations using 


luminance units, which com 


using the multiple-criterion method. 
“skilled” observers therefore managed quite as well 
with the BCD as 
method 


with the multiple-criterion 


A further interesting result from these studies 
was that for two of the observers _he relation be 
tween the source area and the source luminance for 
the BCD eriterion 
Luckiesh and Guth more closely when the Luckiesh- 
The third 


consistent 


followed the slope given by 


Guth exposure technique was used. 


subject’s observations. however. were 


throughout with the slope of the original Building 
Research Station glare formula, no matter what 
technique was used. 


There were many more cross-checks involved in 
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this study, but sufficient has been given to show 


that, if anyone hopes to resolve the discrepancies 


between the American and the European work on 
glare, they will have to employ a very large number 


of observers and engineer the experiment on the 
Blackwell, to his 


threshold 


lines of a military operation as 


vreat 


v credit, has done in contrast 


work. Anything less is a waste of time 


We wi 


to afford a reliabk 


re, however, able to » sufficient data 


glare judg 


comparison between 
ments made in our model apparatus and those on a 


soon number of ob 


For this study a larger 


rvers were employed were able to estab 


the judgments on a full scale always fell 


limits of the model 


the relevant confidenes 
sessments Ref. 8 

f the 
1952, 


to the Frencl 


completed 


work reported above was 
and | read a paper summarizing the 
Association of Lighting Engi 
their congress at in May 1952 

Glare has be ying ant at th 
Research Statio ! then, 
able to 
other work to study some o he effects of 


ty These 


results 
neers at loulouse 

ret. 4 
B ulding 


until last 


month we were some time from our 
additiv 
results are still coming off, and we have 


not analyzed or assimilat: 


The Additivity of Glare 
This work was started as a result of the C.LE 
meeting at Zurich in 1955, where it was clear that 


workers in the U.S.A. wert 


unwilling to accept the 
> 


simple additivity function advocated by the British 


delegation, yet did not offer any alternative based 


on sounder principles 


It would be a great mistake if the impression 


were given that the simple additivity function is 


believed by us to be fundamentally true. It is not, 
reasons, some ol 


and clearly cannot be, for many 


which have already been discussed. It was advanced 
as a simple and practical expedient, which could be 
shown to agree reasonably well with the experimen 
degree of precision 


tal facts, within the limited 


which the British proposals as a whele set out to 
attain 
In any discussion on the additivity of glare, it is 


important to distinguish most carefully between 
the addition of the stimuli and the addition of the 
sensations. To abide by this precept is something 
which even the great have often failed to do. But 
if this distinetion is not made both in thought 
and in the expression of thought, much of what is 
written is meaningless, however erudite it may at 
first appear to be 

The work on glare in street lighting (Hopkinson 
1940) showed that, within the limits of the lumi- 
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nances and sizes of the sources, and the luminances 


of the background then under study, glare was 


additive. The expression there used for the addi 


tivity function was, that the background luminance 


necessary to balance the glare from a large number 


of sources tor a given criterion of discomfort 


was equal to the arithmetic sum of the separate 


background luminances necessary ve the same 


criterion of discomfort it ch of the sourees 


seel separately 


for one souree 


for another source 


and so on, 
‘keround f all seen to 
B B } for the 


discomfort throughout 


sources 
same 
This was established experimentally 
The later 


1950 


work (Petherbridge and Hopkinson 


showed that this simple additivity of back 


ground luminances did not apply to low luminance 


sourees, though it did to high luminance 


sources 


such as had been studied for the street lighting 


investigation ), but that to a reasonable degree of 


accuracy it could be accepted as a practical method 


for the calculation of glare effects. A summation 


more in accord with the experimental facts was 


given, t.e. that “the glare effect from a number of 


sources is the same as that from a single source of 


the same total apparent area in the same mean 


position.” This has subsequently been shown to be 
an acceptable statement for most conditions met in 
practice, 

The most recent work has been conducted 

a) to show the probable extent of the error in- 
volved in the 


assumption of a simple additivity 


function in situations likely to be met in practice, 

b) to show whether the way in which a number 
of sources are disposed in the field of view affects 
the additiv ity of the discomfort effects, 

¢) to determine whether a more complete pic 
ture of the mechanism of glare can be obtained, 
which would yield a more fundamental and more 
acceptable basis for the simplifications to be intro 
duced for practical lighting calculations 

With the limited resources at our disposal, this 
interim must 


work advances slowly. An report 


necessarily be unsatisfactory, because it leaves un 


answered so many questions which later results 
may resolve 


No useful 


hypotheses to explain experimental findings unless 


purpose is ever served by erecting 


these findings embrace the whole problem. On 
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glare we have not the body of knowledge to justify 


the advancement of a hypothesis we still do not 


know just why discomfort is caused by bright 


ources and exactly what visual and mental pro 


involved in the relation between stimulus 


ess are 


and glare sensation. Nevertheless we can avoid a 


deal of 


oreat 


g unnecessary work if we search for a 


limited explanation of our empirical results, even 
if this explanation does not constitute a hypothesis 
create a 


seein to 


First, the 


Two distinct situations at least 


which gives rise to discomfort 
be dark-adapted (or partially dark 
and the presence of bright sources acts as 


These 


be so bright that the eve 


“emotional affront.” sources may not, 


could not adapt 
r luminance alone, i.e. the retinal stimulation 
maximal, it is simply that their 
field is 
sna 


kind of 
The se 


field or a large part of it is extremely bright, 


presence in 


the cause of the discomfort 


situation met in lighted streets 


ond situation arises when the 


fully light-adapted, but still un 
high 


order of, or brighter than, 


eyes art 


abl to adjust themselves to the luminan t 


Luminan snow 


es of the 


sunshine are in this category 


Practical situations can involve one or the other 


basic situations. Consider 


ombination of these 

former. If a small source of, 
500 footlamberts (i.e. approximately 1 candela 
will cause 


10-4 


} is seen in a dark surround, it 


than about 


some discomfort 


bigge r 
steradians 4 | fi | of 500 footlambe rts 18 
luminance of an 


comfortable aver 


the size of the soures 


10-4 


ases 


steradians, the 


trom 


‘hes a maxi 


discomfort first iner¢ 


rea 
and then decreases until, when it covers th 


field, it is causing no discomfort whatever 


If, therefore, we neglect boundary and posi 


ets (but we cannot always do so) we would 


that the addition of small sources of 500 
discomfort ip 


Hence 


only assume simple additivity over a limited 


s lumimance to increase 


ft, and then to redu discomfort 


P we consider a source of 20.000 foot 


about 10) eandelas sq inch we call 


that such a source causes distinct discom 


in a dark surround, when its size is 


see 


steradians. If such a source is increased 


it becomes steadily more “uncomfortable” 


amount of time 
Hence 


all sources of 


adaptation causes any 
that the 


footlamberts 


we might expect 


90.000 


a progressive increase in discom- 
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fort. Simple additivity might possibly be valid for 


such bright sources. 


These two deductions are in accord with the ex 


perimental findings of the Petherbridge-Hopkinson 


1950) investigation. The relation between the siz 


of a source, its luminance and the degree of glare 


discomfort for conditions of zero field (surround 


luminance has recently been determined at the 


Building Research Station but, since the relation 


needs many more observations from many more 


subjects to validate it, it is, I think, wiser to leave 
it in the laboratory files at the moment 

When the effect of a surround field is included 
the situation becomes more complicated. But if we 
can look forward a little, we may find that: 

a) For the greater body of present-day light 
ing practice, the glare from a number of sources 
ean be evaluated by the addition of the effects of 
the individual sources, on the basis of equivalent 
source area (Petherbridge and Hopkinson (1950 


b For 


large 


addition of 
effects of 


a number of such sources can be expected to be less 
I 


conditions involving th: 


sources of low luminance, the glar: 


than simple additivity of the individual effects 


would indicate 


¢c ‘or conditions involving the addition of 


sources of high luminance, the glare effects of a 
will be 
much greater, than simple additivity of the indi 


vidual effects would 


number of sources greater, in some cases 
Indicate 

[It would perhaps be unwise to go further than 
this at the moment. 
the 


lary to the investigation. In 


It may be useful, however, to 


report results of two studies which are ancil 


one experiment, the 
aim was to simulate a situation similar to that of 
an installation consisting of a series of large lay 
light sources which taken together occupy a large 
the field 


arranged in a perspective 


part of upper visual Five rectangular 


sources, pattern were 


varied from 


to 0.013 


angular subtense 


0.0009 steradians for the 


mployed, whose 


smallest stera 
The angular subtense of the 
0.026 The 


above 


dians for the largest 
steradians 


largest 14 


five sources together Was 


smallest source lay 6° and the 
the direction of viewing 
Assessments of glare were made on two oecasions 
by each of three experienced subjects, viewing each 
of the sources singly and in three combinations, 
2 and 4 together; 1, 


and all five sources together 


1.é€. sources 3 and 5 together ; 
The assessments de- 
manded settings of surround luminance to give, in 
turn, the four B.R.S 


three source luminance levels 


criteria of glare at each of 
300, 1000, and 3000 
footlamberts) with each source or combination of 
sources. 
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Figure 9 (above). Equal-glare curves showing additive effect 


glare from those combinations of sources. 


Figure 10 (right). Equal-glare curves for four small circular 


sources with concentrated and dispersal groupings. 


The averaged surround luminance settings for 
individual sources were added together for each of 
the three combinations of sources studied and com 
pared with the corresponding averaged settings 
actually obtained for the combination of sources 
The results are shown in Fig. 9 

In general, under these particular conditions, 
the surround luminance needed to “balance out 
the glare from a combination of sources is rather 
greater than that deduced by adding the lumi 
nances needed to balance out the glare from each 
individual source. This is, of course, the effect re- 
ported by Harrison from observations in actual 
installations. 

These results show to some extent the errors that 
can occur of the assumption of simple additivity of 
“glare constants.” The greatest error, when all five 
sources are considered, amounts to half the differ- 
ence between “just uncomfortable” and “just ac- 
ceptable.” 

Another study just completed has as its aim to 
see if the inhibition of one part of the retina by 
stimulation of an immediately adjacent part might 
have some bearing on the additive nature of glare 
sources grouped in close proximity. To check on 
this, appraisals were made of the relative discom- 
fort produced by two groups of glare sources, one 
group having the sources concentrated together 
and the other having the sources relatively widely 
dispersed. Fig. 10 Twelve observers viewed 
each of the groups of sources and were asked to say 
which group appeared to be most glaring when the 
source and background luminances were set at 
twelve predetermined levels. 


Of the 144 appraisals which were made, 53 indi- 


cated the concentrated grouping to be more glaring 
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while 42 indicated the 
Forty-three appraisals gave no dil 


dispersed grouping to 
more glaring 
ference in the relative degrees of discomfort. A) 
analysis of these results showed that the actual 
appraisals were not distributed significantly differ 
ently from a theoretical distribution which divided 
the appraisals equally between “concentrated more 
glaring than dispersed,” “dispersed more glaring 
than concentrated” and “no difference in glare.” 
Three observers used the multiple criterion tech 
nique to determine equal-glare curves relating 
source and background luminances for the two 
groups of sources when the background luminance 
was made variable and the source luminance was 
set at five predetermined levels. The average curves 
for two sets of appraisals from each of the three 
observers all confirmed the previous finding that 
there was no significant difference in the relative 
degree of glare produced by the two groups of 
(Fig. 10.) 
The two studies therefore established that if any 


sources. 


mutual inhibition arose with the concentrated 


rrouping then it was not sufficiently great to be 
I ‘ 
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xperimen For situations where the sources are small and of 
condition uniform luminance, no major difficulties arise. The 


apparent size of the source is worked out. or gauged 


valuable pointer by a “steradian gauge,” to give Q, and its mea 

luminance taken as the B, term. The value of B, is 
taken as numerically equal, when expressed in 
footlamberts. to the illumination in footeandles on 
a plane perpendicular to the direction of viewing, 
excluding the direct illumination from the glare 
sources. The Position Index may be ignored, or it 
may be given the values of Luckiesh and Guth 
The effect of the immediate surround is ignored fo 
first-order appraisals, or is estimated empirically 


l constants 


from the experimental data The glare 


each source are worked out separately, and 


ided arithmetically to give the Glare Constai 
for the whole installation 
the glare constants 


ch source si 


lance B 


ty 


Then the “glare constant’ 
tion would be given by 
G=2G46+6'+G6G 
Although the “glare constants,” which are 1 
he degree of glare discomfort, have been a 
amount to an addition of sensations 
f-(B,)-f-(Q)| terms 


this does not 
It is merely an addition of 
over the common denominator B,, and is therefor 


an addition of stimuli 


Figure Il. Petherbridge’s projection 
for evaluating angular subtense of 
glare source, taking the Luckiesh-Guth 
Position Index into account, Droop 
lines are shown defining horizontal 
edges in planes at right angles and 
parallel to direction of view. 
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Figure 12. Luminance measurements 
are transferred to Petherbridge’s dia- 
gram, and the combined source lumi- 
nance, source size, and position factors 
determined together. 


If the glare source is large or of irregular shape, 
it may be evaluated on a diagram which Pether- 
bridge prepared, in which a cylindrical equal-area 
projection is modified to take into account the 
Luckiesh-Guth (Fig. 11.) The 
diagram gives in one operation both the Q and the 


Position Index. 


f(@) terms in the Glare Formula (1). The normal 
droop-line diagram or a Sanson’s net diagram can 
be used also to evaluate the average luminance B, 
in a complex situation 

A vexed question arises in daylight studies or in 
artificial lighting by luminous ceilings or laylights, 
where the source luminance may be not much 
greater than the surround luminance. How is the 
adaptation term B, to be evaluated ? 

It is not a question which has occupied much of 
my thought, for the reason that in those situations 
where it is important, the glare formula is known 
to break down. I am therefore more concerned to 
find a better relation between the variables than to 
find a modus operandi for the existing relation. In 
practice, in situations such as that shown, (Fig 


12), we decide by inspection. If the “source” occu- 
pies more than about a third of the field of view, 
we determine B, as the average luminance of the 
whole environment including that of the “source.” 
Otherwise it would probably be taken as the aver- 
age of the environment excluding that of the 
source. In actual practical cases very little signif- 
cant difference in the value of the Glare Constant 
results. If the Glare Constants obtained by one or 
the other system of evaluation differ substantially, 
it is almost certain that both are in error, and that 
the situation is one in which the glare formula is 
invalid (i.e. a situation where “saturation” effects 
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are important, or where the exponent of the B, 
term should be greater, and of the B, term less 
than those of the formula, for reasons discussed 
earlier 


The glare constants so evaluated can then be 
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Figure 13. Mean probability diagram to enable propor- 
tion of general population satisfied by a given glare 
criterion to be related to the B.R.S. “Glare Factor.” 
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an probability diagram (Fig 

is derived from the results of 

study referred to earlier, but it is 

a mathematical average of those results. It is 
on the findings (a) that the means for the 
need six-man team on whose judgments the 
onstants are based correspond to the 85 per 
probability level on the 50-observer study, and 
iat the mean judgment of glare for the gen 
al population in a given situation is one “cri 
less glaring than that of the six-man team 

With the aid of the diagram an estimate can be 
of the percentage of the general population 

ho will receive any given sensation of glare in 
given situation whose glare constant has just 
been evaluated. The changes necessary to the glare 


onstant to enable any given percentage of the gen 


eral population (80 per cent was suggested to the 


I.E. as a reasonable figure) to achieve any given 
the BCD 


It so happens, quite by accident, 


can thence be determined 
the diagram 
Glare Constant of 100 from the B.R.S. for 

} 


ila enables 80 per ce 


eve the BCD or better 


nt of the general population 


Conclusion and Acknowledgments 


The purpose of this review is to summarize ideas 


work on glare discomfort at the Building 


arch Station, and to give a rather less formal 
entation than customary in order that work 

be discussed which is incomplete or which 
rests on insufficient evidence for a formal publica 
tion. There are many advantages in holding meet 
ings at which ideas can be exchanged freely with 
out the fear that adverse criticism must be antici- 
pated by an array of cross-checks on all the results 

The end to which we are all working is to achieve 

iseful measure of international agreement on our 


findings, in order to promulgate an agreed method 


for the estimation of glare discomfort in practical 
lighting situations. It is clear that the problem, 
while simple at first glance, is riddled with second 
and third order complexities. A decision must be 
reached as to how far we can let these complexities 
hold up our agreement. The matter is urgent, be 
cause, certainly in Britain, if the experts do not 
agree, the engineers will go ahead themselves, as to 
a large extent they already have done. 

In making this informal presentation of the 
work, I have committed myself perhaps further 
than I could in a formal paper from the Building 
Research Station, but I acknowledge the permis 
sion of the Director of Building Research to pre- 
sent the paper, though I cannot commit the Sta- 
tion in any way to the personal opinions [ have 
expressed. I also acknowledge the help of my col- 
leagues in these studies, especially Mr. Pether- 
bridge who has been associated throughout with 
the Building Research Station work, and Mr. S. J. 
Richards and Miss W. M. Godfrey who have shared 
the work at different stages 

Finally I would like to thank the 
Engineering Research Institute, Mr. C. L. Crouch 


[lluminating 


and Professor E. M. Strong, for affording me the 


opportunity to attend the Cornell Symposium and 


present the paper 
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INSTALLATION AT HARTZEL BROTHERS, 225 BRIGHTON AVE., ROCHESTER, PA. 


Lighting a Furniture Store 


LIGHTING OBJECTIVE: To provide general illumination in an attractive manner for the display 


and sale of furniture. 


GENERAL INFORMATION: The display and sales area shown above is approximately 42 by 42 
feet. The height from floor to acoustic tile and plastic ceiling sections is 8 feet. Color and reflect- 


ances of the room surfaces are as follows: 


ceiling 
cavity above plastic white 
acoustical tile gray 
walls light green 
columns light green 
floor brown & gray 


(over) 
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ats 





Lighting a Furniture Store 


INSTALLATION: An average of 55 footcandles of general illumination was provided 500 hours aft 


luminaire cleaning by ten Mareo catalogue No. J1-96(¢) recessed incandescent units and t 


Guth Gratelit iling sections, two measuring 8 by 32 feet and one measuring 8 by 40 


M-5302 units, each equipped with one 40-watt 
spaced on 2-foot centers 14 inches above the Gr 
are each equipped with one 100-watt insid 


ed on 8-foot centers in two rows 14 feet apart 


readings were as follows 


Lighting designed by C. P. O'Brien, Duquesne Light Co., Pittsburgh, Pa.; lighting 
installed by Schmidt Electric Co., Rochester, Pa. 


Lighting data submitted by Armand Zitelli, Duquesne Light Co., Pittsburgh, Pa., as 
an illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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A Photoelectric Telephotometer 
of High Sensitivity and 


High Angular Selectivity 


A, INCREAS 


photometri 
biects, at 
pea pre r 
to meet the 
llustration, onsider some of thi 
ms that aris 1 night-time street lighting 
one would < have an instrume 
of making quick quantitative brightness 
ents of anything the human eye can se¢ 


t surtace, 


eet scene: pavemen pavement 


portions of silhouetted obstacles, reflec 
shiny objects, lamp glare and even thé 
on signs. Some of the angles of interest 
rprisingly small, and the surface brightnesses 
compared with those commonly encow 
applications where portable photometers 
narily employed. The letters and markings 
highway sign, for example, are often less than 
h in thickness and frequently have a surface 
tness less than 0.1 footlambert under night 
nditions. At a distance of 300 feet, a one 
ark on a street sign subtends less than a 
of are. A pavement marking, such as the 
fining a pedestrian crosswalk, at right angles 
ne of traffic, may be four inches broad, but 
it subtends only half a minute of are when viewed 
from the driver’s seat of an automobile at a dis 
tance of 150 feet 
The instrument described was developed specifi 
cally to facilitate work on problems related to 
night-time street lighting, but other applications 
may occur to the reader 
Fig. 1 is a schematic diagram of the telepho 
tometer. It is essentially a Cassegrain reflecting 
telescope. Light from a distant object is received 
by the primary mirror, which is a coneave f/4 
ellipsoid 6 inches in diameter, and is reflected to a 
convex spherical secondary mirror, which converts 


the 


1 


beam to f/16 and puts the final focus about 3 


s Mr. Crandell, Chief Eng 
irch Corp Hol 


1957 A Photoelectric Tele photome te? 


By FRANK F. CRANDELL 
KARL FREUND 


by moving the Cassegrain secondary mirror in and 
out along the axis. For eonvenlence ol operation, 
this is accomplished with a simple electrical pus} 
button control. 

The effective focal length 


} 


inches, and the unvignetted field of view 


focal plan diameter 


degre The 


are per millime > or 36 minutes of are per inch 


image is 1.4 minutes of 


An auxiliary finding telescope, similar to a tele 


scopic gunsight, is attached to the side of the 
instrument to facilitate initial aiming; a parallax 
and focus corrector for it are under development 

In order that areas or spots of suitable size in the 
field can be isolated for measurement, a series of 
foeal-plane diaphragms is provided on an accurat 
lv made disk having a snug bearing and positive 
locking detents. The dimensions of the diaphragms 
are listed in Table I. Their angular fields range 
from roughly one-half degree down to one-third 
minute of are, or from 10 mils down to 0.1 mil 
One mil is one-thousandth of a radian; it amounts, 
for example, to a field of one foot at a distance of 
1000 feet. The aperture of largest size includes 
nearly the full unvignetted field of the telescop 
and is supplied with cross wires to aid in centering 
objects for measurement through the smaller dia 
phragms, 

Each diaphragm is mounted on an adjustable 
block anchored to the disk by an array of adjusting 
screws which permit it to be centered with precision 
and secured in place. In this way, the diaphragms 
can all be pre-centered so as to be in registration 
with the cross wires and with one another as the 
disk is turned from each detent position to the 
next. A small and distant spot selected for meas 
urement need only be centered and focused on the 
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Figure 1. Schematic diagram 


of the telephotometer. 


s: it ean then be measured instantly 
through any desired diaphragm without re-align 

instrument. Table I also lists the range of 
ightnesses which can be observed through each of 
he diaphragms. The overail range extends from 
1.000.000 footlamberts. 


0.00001 footlambert. to 


which is a factor of 100 billion. The accuracy over 
most of the range, say over a factor of several bil 
lion, is about 10 per cent. Color filters are used for 
orrecting the phototube color response to approxi 


mately that of the human eye. Errors arising from 
imperfect color correction should be of the same 


magnitude as variations among human 


behind the diaphragm disk is a rotatable 
When 


inserted into the beam coming 


arm carrying a pair of 45-degree prisms 


these prisms are 
through the diaphragm, they reflect the image out 
? 


oO 


through a field-viewing eyepiece. In addition 
e field and the cross wires, the operator 


an also observe the image directly through any 


desired diaphragm. This simplifies the problem 


f selecting the diaphragm of optimum size for 


isolating the spot or object of interest 
When the rotating arm is moved aside, the beam 
asses on through an attenuating filter and is re 


ived by a field lens in front of a photomultiplier 


The field lens forms an image of the exit 
TABLE I 


Angular Field 
Min. of Arc 


Diameter 
(Inches 


Diaphragm 
Number 


1 Photoe lec tric T lé nphotome te r 


WEUTRAL 
OlAPHRAGM FILTER OSK 
Osa (DECADE STEPS) 


FIELO-VIEWING 
systtu 


RADIOACTIVE | 
COMPARISON ||» 


q 
Uir 


PROTOMULTIPUIER 
"Oo 2 
SOURCE 
| 
all 


" 


MOVABLE 
BL AOE 


pupil of the telescope on the photocathode; this 
has the effect of preserving a constant distribution 
of light on the photocathode; ¢.e., the distribution 
is independent of the pattern of illumination in the 
diaphragm plane. The instrument thereby meas 
ures a true average of the surface brightness with- 
in the diaphragm regardless of whether it is uni 
formly distributed 

There are six attentuating filters which provide 
decade steps in sensitivity from 1 to 100,000. These 
are mounted on a nine-position disk having suitable 


detents, and having an opaque section at every 


‘zeroing’ the 


third position which be used for 
photometer circuit. Since the sensitivity steps are 
provided by a series of filters instead of by a series 
of load resistors following the photomultiplier tube, 
the photoelectric signal level producing a full-scale 
reading is the same on all ranges. This feature 
makes it convenient to use a comparison source and 
a null-setting technique which is relatively inde- 
pendent of variations in power-supply voltages and 
ambient conditions. 

The comparison source is a sealed plastic plaque 


containing some phosphor mixed with a small 
amount of a radioactive salt to make it glow. Al- 
though very faint by ordinary standards, a source 
of this kind is more than adequate for the present 


purpose. It also maintains its output for many 


Focal-Plane Diaphragms. 


Maximum Brightness 
Measurable 


Minimum Brightness 
Detectable 


Angular Field 
Feet at 1000 Feet) 


0.00001 ft-L 100 ft-L 
0.0001 1,00 
0.001 10,00 
O01 100.00 


1.000.000 
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Figure 2. Circuit diagram of 
the null-detecting system. 





PROTOMULTIPL 


years and requires no external power. Just in 


front of the puosphor is a mask with a window 


whose size is varied by a movable blade in order to 


control the amount of light reaching a photomul 


tipher tube 


that receives light coming through the telescope, 


but it is powered from the same source of high 
voltage. In other words, there are two photomul 
tipliers, one receiving light through the telescope 
and the other receiving light from the phosphor 
When using the instrument, the operator simpl) 
varies the area of the window in front of the phos 
phor until the signal outputs of the two photo 
multipliers match. After a null setting has been 
achieved, the surface brightness of the object being 


measured can be read directly in footlamberts on a 


This is not the same photomultiplier 





ty 


| CHOPPER 
+ 
i 
+ 


= | = f | 
| ; 


} park 


| 2 

ADJUST etsy 
| 
| T 


| . 
| 
oo — Se ee 


wan —— 


calibrated knob which controls the area of the win 
dow in front of the phosphor. The various sizes of 
focal-plane diaphragms and various neutral filters 
merely shift the decimal point 

Fig. 2 is a circuit diagram of the null-detecting 
system. The power supply and the high-voltage 
supply are not shown. The outputs of the two 
photomultipliers are fed to opposite sides of a 60- 
cycle chopper with gold contacts. Any difference 
in the photomultiplier outputs appears as an a-c 
signal on the grid of the first pentode. After this 
signal has been amplified, it comes out through an 
audio transformer and is synchronously rectified 
by another pole of the 60-cycle chopper. The sign 
of the resulting d-c output, which is fed to a zero- 


center meter, indicates the direction of unbalance, 


eS 


Figure 3 (above). Telephotometer being aimed and focused by an 
operator. The field-viewing eyepiece at the left is associated with 
the main optical system. The small black telescope at the right is 


the auxiliary view finder. 


Figure 4 (right). View of the instrument panel. In the upper right 
corner is the null-indicating meter. At the left is the decade attenu- 
ator (neutral filter disk) and below it is the comparison-source 
control. The upper rim of the diaphragm disk sticks out of the top 
of the instrument. 
Crandell-Freund 
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rABLE 


Surface Brightnesses of Objects in Fig. 5. 


identific 


ation 


Angular Field in Mils 
Feet at 1000 Feet 


Brightness 
Footlamberts 


f rande 


Figure 5. Night-time 


the 


in Table 


street scene 
where 


listed 


sample measurements 


Il were obtained. 


such asa d C-a-€ 


source, 
automobile battery 


Let us now return to the photometriv 


for which this instrument was designed 
two general methods ot specifying t} 
requirements in lighting 


of 


the Vv can be 


» 


While tl 


terms incident illumination or 


the resulting surface brightness 


is perhaps the simpler to m 


asure 
really matters 
street lighting 


In night-time 


common practi e to spe ify the 
horizontal 


level 


horizontal foot 


illumination on a 
ll-lit street the 
P 


cinitv of one 


averave 


tions ranging from several tir 


higher However, as 


Fineh,! 


times 


winted out by we are really interest 


he visibility of objects. which depends upon ft 


relative surface 


The 


street 


brightne SSCS, SIZ@S, 
ded 


therefore 


ana 


basic instrument for 


lighting is nsitiv 
measuring the 


hun 


a typical night 


a we 
tometer capable of 
anything in a street scene the 


Fig ) 


The photograph 


an 
shows 
exposure 
Some 
The 
in Table I] 


encounters d 


m Royal Pan film 


identified by letters 


sy 
suri 


these are listed 


0 magnitude 


of the diaphragms used 


measurements were mad 


plac ‘ d at motorist eve lk \ 
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INSTALLATION AT B. F. DEWEES, INC., 1122 CHESTNUT ST., PHILADELPHIA, PA. 


Lighting a Women's Apparel Store 


LIGHTING OBJECTIVE: To provide general and supplementary illumination for the display and 


sale of women's apparel 


GENERAL INFORMATION: The area shown above measures approximately 20 by 130 feet and has 
a ceiling height of 15 feet. Colors and reflectances of the major surfaces are as follows: 

ing be ige 41% RF 

walls 
above valance be ige 11% 
below valanes egg-shel 50% 

floor brown and whit« 10% 

display cases limed oak 41% 


INSTALLATION: General illumination is provided by eight surface mounted fluorescent luminaires 
Smitheraft catalogue No. 10496), each equipped with four 96-inch T-12 deluxe cool white slim- 


line fluorescent lamps, and by fifty-five surface mounted incandescent luminaires (Litecraft 


{te ‘ON ofa ‘V'I'V 





Lighting a Women's Apparel Store (Continued) 
catalogue No. H604, with Miroflector 150-watt size reflector and clip-on louver) each 
with one 150-watt A-23 clear lamp. The fluorescent units are spaced on 16-foot centers 
? 


middle of the ceiling. The incandescent units are spaced on 5-foot centers, 4 feet out from t 


Floor cases are illuminated by 25-watt T-10 clear incandescent showcase lamps spaced 
tudinally on 12-inch centers. Wall cases are illuminated by 40-watt T-12 deluxe cool white 


fluorescent lamps. Decorative valance lighting is provided by continuous rows of 20 mm white 
] : 


cold-cathode fluorescent lamps 
Average illumination levels of 60 footcandles on the counters and 20 footecandles through 


the center of the store were provided by the ceiling lighting system. Brightnesses at that time 
were as follows 


iminaires 
fluorescent at 45° lengthwise 
at 45° crosswise 
incandescent at 45 
eiling 
walls 
above vaiance 


below valance 


Lighting designed by George T. Anderson, Jr., Philadelphia Electric Co., Philadelphia, 


Pa. Electrical Contractor, Independent Wiring Co., Philadelphia, Pa. 


Lighting data submitted by George T. Anderson, Jr., as an illustration of good lighting 
practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Lighting Traffic Tunnels 
And Underpasses 


Preface 
The ensulng recommendations have 


resulted from a recognized need for 
more helpful information and guidance 
to engineers and agencies dealing with 
the construction and illumination of 
traffic tunnels and underpasses. The 
need is especially apparent for effec 
tive daytime treatment of the entrance 


sections of tunnels and long under 


passes to eliminate, or minimize, 
hazardous visibility to entering vehicu 
lar traffic. 

The 


Underpass Lighting of the Street and 


Subcommittee on Tunnel and 


Highway Committee has formulated 
these 


report subject to subsequent modifica 


recommendations as an interim 
tions as warranted by further research 
The 


lieves that there is sufficient practical 


and experience. Committee be 


substantiated information outlined in 
this report to justify releasing to the 
industry immediately. At some future 
date a more conclusive report may 
receive the approval of the American 
Standards Association 

The content of this report has been 
both the 


and of the full Street 


approved by a majority of 
Subcommittee 


and Highway Committee. 
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l. Introduction 


1.1—General—(a) The constantly 
vehicular traffic 


increasing number of 


tunnels and long underpasses in the 


United States, plus heavier traffic flow, 





at higher average speeds, renders tl 


problem of adequate protective vis 


one oft para 


tunnels 


Such tunnel 


bility in these 


mount lnportance 
volve special design features not co 


For this 


conventional 


mon to streets and highways. 
reason, lighting by the 
lighting methods and equipment LV 
not be satisfactory. 

(b) In this report the word “tu: 
nels” is used as applying to passag: 
ways 1000 feet or more in length; “ur 
derpasses” are less than 1000 feet long 
1.2—Basic Objectives in Tunnel 
and Underpass Illumination — 
All factors which may improve visibi 
ity and comfortable usability must be 


considered in designing tunnels and 
underpasses and their lighting systems 
Brightness (and therefore illuminatio: 
levels and reflectance) of ceiling ar 
sidewalls may be of equal, or greater 
importance than roadway illuminatior 
The following fundamental objective 
are common to a majority ol 


traffic tunnels in this country, a: 


Figure 1. Liberty Tunnel, Pittsburgh, Pennsylvania, is lighted by enclosed-type 
£ ’ 4 ) Yr 


luminaires with 10,000-lumen sodium lamps spaced 50 feet apart; pavement is 


21 feet wide. 
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Figure 2. Holland Tunnel, New York, New York (similar to Detroit-Windsor 
and Sumner-Boston Tunnels), is lighted by 150-watt filament lamps in flush- 
type luminaires on 20-foot linear and opposite spacing; pavement is 21.6 feet 


“ ide. 


ediately adjacent to the 
he caret lly considered 
the lighting systen 

Design of Illumi 

Vinimize Driver 
Uncertainty At 
objective will be re 
creased safety and comfort 
1.2.3—Elimination of Distracting and 
Flickering Highlights 

The fulfilling of this 


portant adjunct in 


Figure 3. Lake Way Tunnels, Seattle, Washington, are lighted by 20,000-lumen 

mercury lamps spaced approximately 40 feet apart; pavement width is 23.5 

feet. Luminaires in the entrance section shown here are spaced much closer 
(7 to 30 feet) for higher-level daytime entrance illumination. 


Trafh Tunnels and I nder passe s 


accomplishing the foregoing two objee- 
tives. Illumination should be comfort- 
able to the motorist and possible pedes 
trian, as well as adequate for effective 
seeing. 

1.2.4—Satisfactory Eye Adaptation of 
Votorists Entering during the Day- 
time, Especially under Bright Sunlight 
Conditions The achieving of this 
most important objective is largely a 
matter of (1) relating field-of-view 
brightness inside the tunnel or under- 
pass to that outside the portal and (2) 
allowing the eye sufficient time (by the 
length of the higher-level illuminated 
entrance section) to become effectively 
adjusted to the lower brightness level 
inside. 

1.2.5— Dependability of the Lighting 
System Steps should be taken to 
safeguard traffic effectively against a 
sudden “blackout” of the lighting sys- 
tem and, thus, avoid possible serious 
accident and driver hysteria conse- 
quences 

1.2.6—Reasonable Initial and Mainte- 
nance Costs \ judicious selection of 
lamps, luminaires and cireuiting usu- 
ally will assure desired economy in in 
stallation and maintenance. In longer 
tunnels, effective ventilation constitutes 
a positive factor toward maintaining 
cleaner luminaire equipment. This is 
particularly significant where lamps 
and reflector surfaces are exposed to 
the tunnel air 

1.2.7—Ease and Safety in Maintain- 
ing the Lighting System Plus Min- 
mum Interference with Traffic Flou 
The types of lamp, luminaire and cir 
euit, plus the location of the lumi- 
naires, are major factors influencing 


the achieving of these objectives 


1.3—Atmospheric Requirements 
for Lighting Equipment — Traffic 


tunnels and underpasses impose, essen 


tially, outdoor weather and tempera 
ture conditions upon the luminaire and 
lamp equipment used in the lighting 
system. Consequently, durability and 
weather-resistant qualities in such 
equipment should receive careful at- 


tention 


2. Tunnels with Constantly- 
Energized Circuits (Night and 
Normal-Day-Zone Lighting) 
2.1—Recommended Illumina- 
tion Levels — (a) Based on experi- 
ence accumulated from seores of tun 
nel lighting projects both here and 


abroad, some described in Appendix A, 
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Table I of illumination va!ues has been TABLE 1 — Recommended Minimum Average “Maintained in Service” 
prepared as a guide for use in future Illumination Levels. 
designs 

(b) Cireuits affording variable illu 


ination levels are used in some re¢ Traffic Reflectance of Minimum Avg Minimum Avg 
Condition Ceiling G Wall Footcandles Footlamberts 


Night and Normal-Day-Zone (Beyond Entrance Section 


nstallations, thus providing illun 


; 


on compensation for differences 
lavlight levels, traffie volume and 
bient temperature. 

(c) At night, eye adaptation in 
tering and leaving a tunnel usually 
aided by lighting a 500- to 600-1 
section of the approach roadway t 
evel of approximately 50 per cent 
the average illuminatnon inside the 


tunnel. Fig. 8 illustrates this practice 


2.2—Brightness—W ell distributed 
sidewall, ceiling and pavement bright 
ness, against which vehicles and ob 
structions are seen, 1s essential in as 
suring satisfactory driver visibility 
and comfort. It is desirable that the 
ceiling be lighted to not less than y 
the average brightness of the w: 
recommended that the 
rightness variation on th 


and the ceiling (maximun 


footlamberts) not exceed 


2.3—Re flectance — A 
matte non specular) nin 
ling surfaces 

optimum visibility 
eflectance should be _ ‘ . 
reflectan ud Figure 4. Brooklyn Battery Tunnel, New York, New York, is lighted by two 


“9 
‘ 


Phe frequent use 2-inch T-8 slimline fluorescent lamps enclosed by Pyrex 


continuous lines of 
ing truck, incorporating glass sleeves, and mounted from the ceiling by special porcelain brackets. The 
detergent spray and revolving ushes, lamps are energized by variable-current series circuits from saturable-core 


seems essential in maintaining the ini reactors, giving a 50 to 120 ma current range. Pavement width is 21 feet. 


-- 


~~ 8 oe 

Figure 5. Liberty Tunnel, Pittsburgh, Pennsylvania, Figure 6. Liberty Tunnel, Pittsburgh, Pennsylvania, 
entrance as seen in bright sunlight, before installation of entrance area after installation of floodlights, equipped 
supplementary daytime entrance lighting. with incandescent filament lamps for supplementary day- 


time entrance lighting. 
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Figure 7. McCallie Tunnel, Chattanooga, Tennessee, Figure 8. Illumination of approach roadway, to 50 per cent 


lighted by T-8 slimline fluorescent lamps in enclosed- 
type 


of illumination inside the tunnel, aids in eye adaptation in 


luminaires. The illumination level is graduated entering and leaving a tunnel at night. 


downward over an approximate distance of 300 feet 


in from the portal. 


without a hazardous and disturbing on the inside surfaces. Lower bright 


visibility 


] 
loss of 


(b) 


one with 4000 footcandles of daylight 


ness levels outside the portals permit 
A typical installation might be correspondingly lower brightness levels 


inside lower reflectance 


thar 


2.4—Lighting Equipment — Th ot 
o ver, §& 

ting equipment should have a dis — ° 
outside the portal, a 20 per cent aver- 


the above 70 per cent for inside 


as to 


walls in a 


direct light onto 
relative 
so that the ratio 
does 


ym on each 


section 


3. Daytime Tunnel Entrance 
Lighting 
3.1—General—F or daytime opera 

he entrances should have a s ip 
The 
lighting is to 


the 


lighting system 


pur 
supplementary 


ibrupt ch between 


ange 
1 footeandles of day 

w footeandles in th 
. oe 
‘ ati 


ibrupt change tem 


reduces the motorist’s ability 
hazardous degree, until his 


e become 


adapted 


3.2—Ratio of Outside-to-Inside 
Brightness—(a) A maximum differ 
ence f 15 to 1 in 


outside-to-inside 


brightness now appears 


larly with 15-foot 
entering speeds in 
The nor al eve 18 
s brightness range 


to 3 seconds. 


Traffic 


age re flectance of 


the ouiside portal 


area and a 70 per cent reflectance of 


the tunnel lining. In this example the 
utside would be 
There 


brightness is 


portal brightness 


41000 * 0.2 or 800 footlamberts. 


fore, the desirable inside 


800 15 or 53 footlamberts. This 


would be obtained with an illumination 


0.7 or 76 footeandles directed 


ustify 
outside to ir 
20-30 to 1 


slower 


idies and research may 
advised 15 to 1 
ss ratio to say 

n nstances of 
ipled with reduced 
orta heicht 


entering 
outside bricht 


substantially 


more 


higher foot- 


See Table LI. 


areas would require a 


eandle level. 


3.3—Length of Entrance Requir- 
ing High-Level Ilumination* — 
(a) 


mum of 10 seconds time to adapt ef 


The average eye requires a mini 


fectively from the high outside bright 


ness to the low brightness inside the 


*The 


eye-adapting 


indicated 
daytime en 
point 
what shorter 


Subcommittee recommends the 


time with resulting 


trance lengths. Certain recent findings 
to the possibility of adopting some 
sections of daytime 
New Approach to 
by Brass, Skootsky 
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ntrance lighting. See \ 


Highway 


Tunnel 
Trospe 


Lightine”™ 
and [LLUMINAT- 


March 


TABLE Il — Recommended Day Time Entrance Lighting for Traffic Tunnels 


(Maintained in Service). 


Distance in Ft 
from Portal at 
30 mph 60 mph 


0-450 


NOT! } } tion indicates higher advised 


namely. 60 


7 unre ls and Unde rpasse ° 


Reflectance 
of Wails G at 
Ceiling 


and 40 


15 Ft. Portal Height Assumed. 


Min. Avg. Ft-c Min. Avg. Ft-L 


at 
30 mph 60 mph 


30 mph 60 mph 


3 
2 


lining reflectances 
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5 SEC 
——75-50 FT-C— 
80F— 150-35 FT-L) 


(ASSUMED: 70% SIDE-WALL 
REFLECTANCE ) 


’ * _ yo P =? , 


« _ 


YUSCAEURA MOUNTAIN 





+ + 


SUPPLEMENTARY 
ARTIFICIAL L 


} 
Saas } 
Sata re Sa See 
100. 200 500 400 500 600 700 
200 400 #600 800 1000 1200 1400 
FEET IN FROM PORTAL - TOTAL IS SEC ORIVING TIME 
Figure 9. Recommended daytime entrance lighting for Figure 10. An example of the need for reduced bright- 
traffic tunnels. Graphs based on assumed speeds of 30 ness of the outside portal area, and increased brightness 
and 60 miles per hour and a 70 per cent side-wall immediately inside the portal. 


reflectance. 


tunnel { normal eve doubles the tinuous iluminatior level ] side the port il 
pupil size in approximately 10 seconds throughout maiming y flectance finis 


vhen required to suddenly adapt fro (e) Portal-ent ! \ | tal, by 


extremely high to low brightness preciably enh: \ mphasiz pavement surf for a distance 


) At a 30-mile-per-hour enter sidewall and ceiling br _ = feet out fro he port 
} 


speed, approximate ly 150 teet wil an by a concentra by providir 
travelled in 10 seconds. This should wal ipon only ie vehicul: . , 
. ing the roadway 


be the minimum length of the supple Rilo Rie ses ae 
3.4—Additional Recommenda.- side portal area, plus the im; 

tions for Improving Daytime En- of increased brightness immed 
trance Visibility—(a) Reduce inside the portal, is shown in F 


brightness of areas immediately out Supplementary traffic marking 


entary entrance section lighted. <A 
15-second eye adaptation time ts re 
o ended for added driver safety and 

wrt. This would require approxi 

ately 675 feet, at 30 miles per hour, 
nd 1350 feet at 60 miles per hour. 

(b) It is recognized that entering 
speeds up to 60 miles per hour may 
prevail at some highway tunnels. 
9 and Table II cover this speed vari: 
tion 

(c) Fig. 9 and Table II also show a 
typical example of advised daytime 
unnel entrance illumination levels 
Assuming a 15-second adaptation in 
terval and traffie moving at 30 and 60 
miles per hour, 675 feet (at 30 mph) 
and 1350 feet (at 60 mph) inside the 
entrance should receive supplementary 
lighting. Assuming 4000 footeandles 
outside the tunnel and the outside and 
inside reflectances listed in Section 
$2 (b), an illumination level of 76 
footeandles is required on the tunnel 
lining immediately inside the portal to 
assure effective entering visibility. 

(d) Fig. 9 also shows how the illu 
mination should be gradually decreased Figure 11. Lincoln Tunnel, New York, New York, is an example of funnelled- 
along the 15-second section, to the con up ceiling height at the portal, to permit more effective daylight penetration. 
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Entrance section of traffic tunnel through the Croix-Rousse Moun- 
tain near Lyons, France. The main tunnel illumination is provided by 40-watt 
fluorescent lamps spaced 12.8 feet apart along the walls, with additional 
illumination at each entrance section provided by 150-watt fluorescent lamps in 
ceiling panels, This provides a graduated level of from 100 to approximately 
10 footceandles over an approximate distance of 500 feet in from the portal. 
Davlight levels outside largely determine the illumination level used inside 


the portal. 


Figure 13. Underpass in Sacramento, California, illuminated by 10,000-lumen 


sodium lamp street lighting luminaires positioned at each end of the underpass. 


Trafhi Tunne ls and ] nderpass¢ : 


roing from bright, to dark. Under ex 
tremely high outside brightness levels, 
however, some increase in exit section 


llumination may be required. 


1. Continuity of Illumination 


1.1—General — The following ree- 
ommendations and suggestions are ad 
vanced to assist ir safeguarding 
against a serious “blackout” of the 


main lighting system. 


1.2—CGroup Replacement—Lamp 
outages, caused by burnouts, can be 
minimized by a group replacement 


maintenance schedule. 


1.3—Emergency Battery-Oper- 
ated Lighting Circuits —In in- 
stances where only one power source is 
available, a separate low-level emer 
geney lighting system often constitutes 
an effective and merited provision. 
Such cireuits are _ battery-energized, 
with an automatic throw-over switch 
operating instantly at the failure of 
the main lighting system. At best, such 
stand-by emergeney lighting affords 
ninimum visibility for reasonably safe 
traffic exit from the tunnel, at greatly 
reduced speeds. The emergeney cireuit, 
ilso, may actuate a warning signal to 


outside traffi approaching an entrance 


portal 

4.3.1—Alternate Lamps Alternate 
lamps, or groups of lamps, may be 
staggered on two or more independent 
sources of power. This practice prob 
ibly constitutes the most commonly 
used safeguard against a total “black 


out.” 


5. Underpass Lighting 


5. 1—General — (a) The amount of 
supplementary illumination required 
n an underpass, in which some light 
is provided by the street lighting units 
outside, depends on such factors as 
underpass length, ceiling height, in 
terior finish of walls and ceiling, vehic 
ular and pedestrian traffic volume, de 
gree of roadway illumination adjacent 
to underpass, speed of vehicular traf 
fic and proximity of hazardous ob 
structions. 

(b) Since length is judged to be one 
of the most influential single factors 
relative to lighting problems involved, 
the following recommendations and 
suggestions are based on three different 
typical lengths. A ceiling height of 14 


to 15 feet is assumed 
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5.3—Medium Length Under- 
™ MWLUMINATION LEVEL 50% HIGHER 


THAN ALONG ADJACENT passes ( Approximately 75 to 150 

ROADWAY SECTIONS : . : . 
Feet in Length )—(a) Daytime light 
ng usually is not required for ade 


quate vehicular driver visibility. Day 
0,000- 20,000 LUMEN LamP i 
ADVISED IN STREET LUMINAIRE ight penetration from each end plus 
™ g 25 HEIGHT . : 
7 the silhouette ffect of the opposite 
a a 
FOR SATISFACTORY LIGHT end brightness generally assures satis 


PENETRATION INTO UNDERPASS { 


/ 
TYPICAL SHORT UNDERPASS actory and effective seeing. Possible 


LUMINAIRES STAGGERED OR OPPOSITE, ce ) 9 cur case of 
2S CONDITIONS WARRANT exception might occur in the case « 

heavy pedestrian (sidewalk) traffic on 
primary retail business streets, high 
length-to-width ratio, and grades or 
REFLECTOR wiTH 200-300 curves which minimize silhouette see 
WATT LAMP LIGHTING FACE 
OF PIERS 


ing due to far-end brightness. In such 
instances, supplementary lighting of 
10 to 15 footeandles along the center 
o0 feet of the sidewalks would seem 


14 HEIGHT , ffective 


ASSUMED 
(b) At night a lighting svstem 


CONTRASTING STRIPED 


paant through the underpass usually is re- 





quired. The specific illumination level 


+ 


‘ 


t in footeandles, or degree ol visibility, 








\pavemenT LEVER is quite dependent upon the nature 

68092 SECTION and volume of both vehicular and 
Figure 14. Recommended treatment of a typical short underpass located on a pedestrian traffic and upon the specifie 
main traffic street. location of the underpass. A 5- to 10 

footcandle average level may be re 


quired for satisfactory visibility and 


5.2—Short Underpasses (Less ing and exit grades, both night and seeing comfort, if the underpass is 


Than 7 


75 Feet in Length )—(a) In _ day illumination may be required. In located on a primary retail business 


a ol f instances no lighting general, the illumination level through street in a major city. A lower level, 
syste ! iired inside these under such underpasses should be at least 50 } to 5 footeandles, should prove ade 
passes B ay, adequate daylight per cent higher than that along the quate for effective visibility incident to 
penetration 1 each end generally approaching roadways. secondary traffic streets and highways. 
issures effective and comfortabl SI 
bility 

(b) At t, the proper position 

r ol e-mounted street lights ad 


of the underpass usu 


tor max 
overall visibility, as 


taggered arrangement of 


well-lighted roadways 
arrangement otf street 
each end of the 
underpas i be merited t 


propel nation emphasis 


(c) I special instances of heavy 
pedestri: traffic on primary retail 
business s ts. some sidewalk illumi 


nation He ath the underpass may be 


justified at night. Local conditions will = he f . j ‘ Z 
: ; ¥ Figure 15. Hunting Park-Ridge Avenue Underpass, Philadelphia, Pennsylvania, 
n he type and location of lumi : " . . " , P . oe 
influence * , : is lighted by conventional type street lighting luminaires, using 250-watt mer- 
naire equipment, and the specifie illu 
minatio s required. Also, should approximate 15-foot staggered spacing. The resultant illumination is approxi- 


cury lamps, mounted on ceiling recessed between the transverse girders; on 


; ‘ 


ceiling heights less than 14 feet n mately 6.5 footcandles along the roadway, with uniform, and comfortable, side- 


’ 


countered, et ed w possible 2 wall and pavement brightness, 


JUNE 1957 Lighting Traffic Tunnels and Underpasses 





Figure 17. Center-pier underpass with 
flanking sidewalks at intersection of 
Randolph Street and the Chicago 
Northwestern Railroad, Chicago, Illi- 
nois. Illumination provided by single- 
lamp luminaires with 72-inch T-12 
fluorescent lamps operated at 600 ma. 
The luminaires lighting the vehicu!ar 
pavement are spaced approximately 
20 feet apart above the two outer 
eurbs; with a slightly longer spacing 
of the luminaires lighting the side- 
walks. The resultant illumination 
ranges from 2.5 to 3.0 footcandles 
over the vehicular pavement. The 
diagonally-striped face of the center 
picr is “spotlighted.” 


Lighting Trafic Tunnels and Unde rpasses 


ss lacs toh tate Int te In a a 


Figure 16. Underpass in Detroit, 
Michigan, illuminated by enclosed 
luminaires, each with two 40-watt 
fluorescent lamps; recessed between 
the ceiling girders. The resultant illu- 
mination is approximately 3  foot- 
candles average on the pavement, with 


effective sidewall brightness. 


Figure 18. Daytime view approaching 
the entrance of a long underpass (490 
feet) in Houston, Texas. Illumination 
is provided by closely-spaced street 
lighting luminaires, with 400-watt 
20,000-lumen mercury lamps in each 
upper corner. The resultant illumina- 
tion is approximately 100 footcandles 
maximum, graduating downward to 
about 10 footeandles at the exit end 
of the underpass. With light-colored 
sidewalls and ceiling, the resulting 
inside brightness assures satisfactory 
entering visibility. (At night, an illu- 
mination level of 10 footeandles is 


maintained. ) 
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TABLE Il1—Recommended Underpass 
Lighting. 
Night 


Length Daytime 


pe street lighting ml 


naires prove effective and eco 


nomic: where transverse 
ders rmit recessing the 
between tl girders to 
tive 


15 ane 


For examp 


5.4—U nderpasses Longer Than 
150 Feet —In 
length, both 


underpasses of this 


v and night illumination 
usually led 
5.4.1-— 

daytime sibility 


traffi 


Lighting 

require! 
long under] 
se at the entrance 
s as deseribed in Section 
}0-mile-per-hour speed 
500-toot ur 


motor through a 


derpass proximately 11 seconds, 
the ! “atment outl in 


extended through 


Sectior 
the underpass 
raffiec e1 
at speeds cor 
of 30 miles per hour, 
on so 


bility 


acute 


expressways, 
becomes eve 

llumination and 

the portal 25 to 

Table I] ee 


require ‘| 


ness eve rise 
per cent higher thar 
mendat I vy be 
5.4.2— Ni me Lighting 
quired ation level in long 
passes is need by such fa 
traffic 
finish a exterior roadway condition 
Physic: 
derpass 
the spec 
the luminal Lighting 


area location, 


structural details of the un 
will have a major bearing on 
and positioning ol 
levels re 


same as tor mediu 


quired 


lengt! asses as deseribed in Se 


FOOT CANOLES 





FROM PORTAL (ENTRANCE 


Figure 19. Daytime entrance lighting of the Houston, Texas, underpass. The 


graph shows both calculated daylight penetration, plus actual footcandle read- 
ings during the daytime, along the first 200 feet in from the portal. 


Effective roadway | primarily 


tion 5.3. 


each end of the underpass wil 


the comfort and safety of both vel 


lar drivers and possible pedestri ecommendations 


Table III summarizes the above recon 
References 


ended illumination levels 


\ PPENDIX Data ON SOME EXIST! 


TUNNEL LIGHTIN« 

eenans 
in Tabl t\ ; . of the Brook 
NATING i NGINEERIN 
November 1950). 


ntormation 


rht 


ing systems 
the United 
ind assis 


Sim 


ation 
LUMINATING 


er 


mounted 
sidewalls is in 


along upper } 
Detroit - Windsor 


Constru ! 
Dependa 
1941 
Vapor 
4 ng LLUMINATING ENGINEERING, Vol 
XLVII, No. 8 August 1952 
Fig. 2.) The linear ). Humber, M. R Lighting 
LLUMINATING ENGINEERING, Vol 
11 November 1953 


Sumner - Boston and 


trom ‘elllng 


spotty specular re flection g 170, Quarter 


ind sidewalls often occurred, with some ne Mercury innel 


instances of objectionable luminaire t 
J 


brightness see Breatwey 
Tunnel 

XLVIII, Ne 
10. Swetland, R.M 


Tunnels G-E 


shaped lighting units, used in la un 


nel lighting projects, produced a marked 


Developments in Light 
April 


and driver ng Vehicular Revieu 
1940 
11 unn Lig’ 


brightness. ing Revie Ne 


visibility 


reduced 


improvement in 


comfort with, generally, International Licht 
nternational Light- 


[Tables IV to VI on following pages.] 
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Here and There 
With 1.E.S. Members 


OLEBE( 


WINNERS 


AMERICAN 


Lighting Neu 


GOLDEN Gat 


tiona 


ILLUMINATING 


irch meeting ty 
lent Marshall 


tion was host to na 


ENGINEERING 


uy 








é events - 


Pacific Northwest Regional Conference 
Victoria, B. C., March 28-30, 1957 


prominent 


ind Stripes, and 


Tternoon recess, } entire delegation 
oined the lie i the Empress lobby 
is a ritual 
ontinent 
English Victoria For 
iousness, it cannot be 
0 provide an atmosphere 
ontrast to the serious ab 
sorption of sessions, is greatly to be ree 
ommended. Mere recess though it might SETTING the stage for a successful Pacifie Northwest Conference: typical Victorian 
be eonsidered, it was much more than a streetlighting units, the flags of two nations, and the President of I.E S., Marshall N. 


transition to a differ Waterman. 
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ELEMENTS OF A SUCCESSFUL CONFERENCE 


MMILJ Co 


(hairn 


John Morrison, 


Registration Chairman 
Re Conf 


Gordon 


er 


etary; I 
*arker, Fina Geor 
Island Chapter Cha 


THESE MEN planned it 


( 


} 


h Reid, Regional V-P; Stickney Harris, Chapter Chairman; Gordon Roper, Confer 
to r., D. E. Seely, Oregon; Ken Reid; Dr. H. C. Hall, Puget Sound; Reg 
President; George Romans, Inland Empire Chapter; Doug Gordon, B. ¢ 


Stickney Harris, Vancouver Island. 


I 
Section: 


Empress Hotel, Victoria, B 
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SPEAKERS stints ea tetas ai 
t estions were T. W. Be 
ater and Power Co 

or Dan Finch, 

Berkeley; W 

coma 


Victori 


Vancouver 


ht tickets for 


or 
_ 


und all of the 
ference with 
} 


out he 


mpeted in the Regional 
test for My Most Interesting Lig 


Job. two for Class I Resid 


MMILJ contestants. L. , dar 0 igh eg ion: John H 
Chairman of tl conte : ) t im, ego ection; l Donne 


Columbia Section: Be 


esting 
own home 

Class II Cor 

FIRS? B. T. Heinz, B. T. Heinz C 
Seattle, Wash., Puget Sound Section 
“Design for Lighting Sales Labora 
tory.’ 

SECOND W Haspedis, Columb 
Electric & f o., Spokane. Inland 
Empire Chapte “Newspaper Press 
room.” 

THIRD Don Statham, Pacific Power & 


Prof. Dan Finch, center, Univ. of California, discusses program with Stickney Harris, Light Co., Coos Bay, Oregon. Oregih 


left, and Gordon Roper, right, Conference Chairman. Section. His job: “Light for Seeing, 
Selling and Servicing.” 
Donnelly, Northern Electric Co 
Vancouver. British Columbia 
Section. “Lighting My Church” fea 


turing bot nterior and exterior light 


ing. 
LOCAL ACTIVITIES 


As far as the operation of Sections and 
( hapters is concerned, an important 
highlight of any regional conference is 
the Lo« (Activities meeting. At Vic 
toria, 37 incoming and outgoing Section 
ers, together with headquar 
ters staff present, met at 
morning or in extremely 
cusslol f thirteen items on th 
agenda Ken eld, egional Vice-Presi 
dent was chairman omp Minutes 
Kenneth Reid, right, displays par f his priceless collection of historical lamps. were record yy Miss SI y Martir 


Gordon Roper, left, and President Waterman look on. who served as secretary ut f this 
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HIGH JINKS 


HEAD tal 





MERRYMAKERS, Lance Robson and Mrs. Robsor Tom Emes and Mrs. Emes; the 


Pe rey Fletchers. 


JACK WELLS (picture at left) has a lot of friends to see, Empress Hotel miles of 


For } social calls he simply rented a bicycle. Greeting him are Doris 
R nd Joyee Harris. At right, “Town Crier” George Geddie, Entertainment 
re tartles the town Jehind him, Stickney Harris, Gordon Roper and Ken 


Reid, Regional V-P. 


Lagh ling News 


eting developed a special program to 
stimulate the interest of students in illu 
minatior The whole Region will partici 
pate in supplying I.E.S. literature to 
students: meanwhile, Oregon Section will 
make a project of tl \ regional task 
committee to develop a booklet specially 


for the students was also considered 


RELATIONS 
it went on at the 
ble The press, 
nterests covered it 
Journal of Com 
its entire issue 
ially features 
‘ference. Port 
sent to pick 
ip seve! of the sessions, including the 
MMILJ conte nd a the tea, for re 
broadcast on Vancouver Channel 2. In 
terviews \ t iterman, and other 


so featured on 


The Entertainment Committee were 

way ahead, just by virtue of the location 

n the Springtime. In 

planned several 

B. C. and north 

om there Top 

i banquet at the 

tadel of Eng 

n honor of Presi 

Waterman Gifts were 

hestowed on em, representative of the 

northwest area, and with the good wishes 

Mrs. Waterman, a seal 

skin purse ! nee-length deerskin 

mocassins. For Mr. Waterman, a heavy 

hand-knit Indian sweater found only in 
this territory 

[wo Seotch ‘ ! | piped the 
head table in to the banquet. During din 
ner, entertainment i irnished by an 
other braw Sec lso in kilts, John Dun 
bar, baritone 

An unscheduled fe ire f the enter 
tainment occurred during the banquet. 
Reg Jarvis, Chairman of the Edmonton 
Chapter presented Don Frost, Chairman 
of the Chinook Chapter with a beauti 
fully illuminated framed list of the 
Chinook Charter Members Mr Frost 
then did likewise, with a list of Edmon 
ton’s Charter Members, while the crowd 
sang “We Be-long to a Mu-tual Ad-mira 
tion Society.’ 

Seventy ladies attended the conference, 
and participated in even further fun, In 
addition to joining the men for tea and 
erumpets, and for a cocktail party Wed 
nesday evening, they had several execur 
sions of their own. These included a 
scenic and historic conducted tour of 
Hatley Castle, and luncheon at the Oak 
Bay Beach Hotel noted for its charming 


English atmosphere. 
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Gordon R ' fer sir Saturday, March 30 
Mav« t rr t Tt 


Ken 
Nort 











Friday, March 29 
ictivities Breakfast Mee = esponsil 


follow! 


South Pacific Regional Conference 
April 3-5, Los Angeles 


gion 

number 

tration, 

efficient, through 


well-orgar Strahn. Souther ( 

Since nobody } P ‘ ( Seventh Day Advent 
rm t what 
¢ } next Vnat 


with, isua I ' } ! April den G 
gion, imerous 


parti phases of 
An ovation W 
and 


onTterence 


MMILJ 


vnoter was Utto K 


Postmaster of y ‘ The conference then HOO! 
Angeles, his present post, Mr business with the contest first peopl 

eop 
also a long-time lighting profess il | y f Ey vy Section and Chapté 


yen ‘ 

agenda morning 
motion-picture lighting specis representes Joint Task Committe 
way back. Currently, in addit 


and the National 


office as Postmaster, he heads 


Construction. Rep 
’ i+ ols ; Iw I kee . r ograr vas ’ . 
Committees giamorizit : , and keen gram hess three groups 


Boulevard To make this ou e¢ d ] lirection of Bob Ford, MMIL.J 


for the past four years 
as spectacular as tourists expec e, Chairman. Judges were: Carlton Thom] to stud phases of school lighting. Ir 
lighting to about 15 footeandles i eins son, Audie Ashcroft, Roy Dahlin, Ear! I 


this time y had, of course, developed 


Epperson. Cor 1) 


planned, with pink sidewaiks and m Holmberg and John ig legree of mutual trust in eac] 
musual attractions for \ ) f ind results: Continued on page 15A 
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DaVinci, geniusthat he was, might have 
anticipated the earth satellite project. Yet; did-he-ever dream of lighting 

as modern a& the SHALBORAMA! Extremely shallow in appearafice (2), 

this new, meticulously engineesed/surfacemmaunted Shnheam Lighting Company 

Visionaire looks more like a Custom-styled, recessed lumino i} eee * 

an integral part of the agebitecttre! The simplicity with whi¢h the SE RAMA 
may be installed and’ maintaifted combined with ‘dny,-quality features 

for long, efficient life tneariy real, thohé Saving safisf ear owners. 

Normal two-screw mounting.ovet existing outlets ib is unit the 


perfect angwer to any modernization ovrehahting Bete sik fs wae 
in twolatap Width a& Wellas"tour, the SHALLO rs th 
lighting and the widest range .of applicatiori WHite"tor Bulle etin A66 
to help you’plan lighting which will remaih as modem as the future. 


A 














— 


~~ 











ee . — —_—-_™ 
No latches, no hinges, no visible hardware-mars the beauty of the SHALLORAMA * 
re QP8502-48RS, 2-lamp unit 7 a ae 





Apparent depth is only 2%,” yet luminaire has soft, very even brightness 


Shallorama's unique method of heat dissipation means longer lamp life 
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Long-life Plexiglas 
diffuser opens on 
continuous hook-on 
support from either 
side by one hand. 


*-*« 
eS tt el 8 


SUNBEAM LIGHTING COMPANY 
777 East 14th Place, Los Angeles 21, California 


See the SHALLORAMA at the Golden Anniversary Convention of the Nat. Assoc 


of Building Owners & Managers, Booth + 50 








Now you can operate two H-1 400-waitt 
outdoor mercury vapor lamps from a 
single Sola Constant Wattage Ballast 


ing performance features: 





Operating advantages embodied in the Sola Constant 
Wattage Mercury Vapor Lamp Transformer have 
proved so desirable and practical that this type of ballast 
is fast becoming the generally-accepted standard for 
mercury vapor lighting installations. Now constant wat- 
tage operation plus the economy of two-lamp ballasting 
is available in a single Sola CW Mercury Vapor Lamp 
Transformer. 


This new design is specifically for two-lamp, outdoor 
service in commercial and industrial applications of 
H-1 400-watt mercury vapor lamps. Its famous Constant 
Wattage Principle of operation offers users the follow- 


SOLA tnandtonnens 


TRANSFORMERS 


e Low starting current surge 
© Regulated lamp wattage and light output 
@ Open circuit protection 
© Elimination of need for primary taps 
© No extinguishing on line voltage dips 
© Extended lamp life 

For additional information on your particular appli- 
cation, contact your sales engineer listed below. He’s 
one of a nationwide organization maintained by Sola 
Electric Co. to provide you with prompt service. 


Write for Bulletin 3F-MV-244 
SOLA ELECTRIC CO., 4633 W. 16th St., Chicago 50 


CONSTANT VOLTAGE TRANSFORMERS © FLUORESCENT LIGHTING BALLASTS © MERCURY VAPOR LIGHTING TRANSFORMERS 
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35: 103 E. 125th St., TRofalgor 6-6464 


PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © BOSTON: 272 Centre Street, Newton 58, Mass., Bigelow 
+ 1.6400 © KANSAS CITY 2, MO.: 406 W. 34th St., 


1836 Euclid Ave., PRospec 


4-3354 © CLEVELAND 15: 
Jefferson 4382 @ LOS ANGELES 23: 3138 E. Olympic Bivd., ANgelus 


9.9431 @ SOLA ELECTRIC (CANADA) LTD., TORONTO 17, ONTARIO: 102 Loird Drive, Mayfair 4554 © Representatives in Other Principal Cities 
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At the 
South Pacific Coast Regional Conference 
April 3-5, 1957, Hotel Statler, Los Angeles, California. 


All pictures on this and the next page are with the 
compliments of Judd Hawthorne, Hawthorne Studios, 
Los Angeles, and William ( yr, Electrical West, San 


Francisco 


hall Waterman, Jake 
1, Bill Shalda, Con 
. President Water 


r the California 


GIFT of transistor clock presented to President Waterman by 
C. M. Thompson, Regional » during featured luncheon. Dex 
Hinekley, far right. *~hotographer shown is Judd Haw 


thorne; took the picture 


cktai rty, left, President’s luncheon 
raffle ticket bought coffe during sessior 


lda, Conference Chairman poured 
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The Program 


CREDIT for exe 
lones ft 


KEYNE¢ 


ITER Otto Olesen a 


(; { rmar 


SCHOOL 


lighting News 


ongs to Rov 


details with contestants Front 


MMILJ 


Schramm, George Smedberg 


ubove, Guy de Leuze center, 


and Cash Crouch, right. 


report was made to 100 people attending 
Chairman of School Lighting Committee is 


standing. 


row: Harold Strahn, Mel 


Fenton, Albert 


Back row: Arthur Collins, Warren Smith. 


Harold Strahn, Southern California Sec 
tion receives check ind certificate as 


winner of MMIIL.J contest. 


Speakers W. H. Ritter, R. C. Allison, 


Byron Payne. 














Luncheon speaker Frank Gonzalez, 
Kierulff Corp. 
(Continued on page 18A) 
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Announcing... 


EWmal-\ am allatel-t¢ mee (-s-11e lala 
Tammet-tiiiale 


pan fixtures by 





PERFE@Gait& 





MOUNTING SCREW 


Perfeclite now offers a new hammer lock de- 
sign in incandescent ceiling pan lighting fixtures. 
No other ceiling pan fixture on the market today 


has all these engineering features: Perfeclite’s new hammer lock fixture is avail- 


able in the following sizes 
e Globe opens on hinge for quick easy clean- Sten 
ing and relamping. Model Diameter Wattage 


Unique safety locking fitter holds globe a: a ane 


in place without bothersome screws, unsightly HH-13 12 2- 75 W 
extensions or trick springs. Globe is secured HH-15 14” 2-100 W 
with lugs by simple twist of the wrist. HH-17 16 3-100 W 


Lip of globe is completely protected against 
breakage by a steel protector ring. Fixtures are 
g Y P g ry for om, Euctosiie Catalog Underwriters Laboratories, Inc. 
° ivi i ti 
Provides ceiling illumination as well as amp Giles Hen a8 Gaeeee O approved, 


evenly distributed floor lighting. candescent Fixtures and Exit Units. *Patent pending 


Minimum amount of metal, maximum amount 

of glass results in highest light efficiency. THE PERFECLITE COMPANY paoane 
Here is a unique ceiling pan fixture design for ‘ 1457 East 40th Street A Cleveland 3, Ohio 
either commercial or residential installation. For 0) Please send me The Pesleciite Dete Shee? 56-C 
further information send for The Perfeclite Data C) Please send me the new Perfeclite Catalog 956. van tae as 
Sheet 56-C today. — GATING SERVICE 


Address 
City 
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the ladies. Starting 

t they attended the 

Linkletter’s House Party 

Crosby Show. From the 

tudio they went to the famous Farmer’s 
ind got back to the 

osing papers 

interest: 

*by W.H 


coration with 


compiete program 


Trollows: 





1.E.S. National Technical Conferences 


1957 September 9-13 Biltmore Hotel, Atlanta, Georgia 

1958 August 17-22 Royal York Hotel, Toronto, Ontario 

1959 September 7-11 Hotels Fairmont and Mark Hopkins, 
San Francisco, California 

1960 September 11-16 Penn Sheraton Hotel, Pittsburgh, 
Pennsylvania 

1961 September 24-29 Chase Park Plaza Hotel, St. Louis, 
Missouri 
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PATENT APPLIED FOR 


fiat sheet 


Extensive research has now 
resulted in a combined acoustical 


corrugated sheet a or oe 
and lighting advancement of great significance 


SOUNDSHEET TRANSLUCENT ACOUSTICAL ELEMENT For over-all Lighting Systems 


For the first time, efficient acoustical properties have been combined with top quality illumination char- 
acteristics in a good-looking plastic laminate! Soundsheet by Contrex Company supplements other 
acoustical treatments, and can be effectively used with most wall-to-wall or area lighting systems 
now in existence or in the planning stage. Here are just a few advantages of Soundsheet: 


BALANCED SOUND ABSORPTION — more at low frequencies than the average a 

ad of commonly used types of acoustical treatment. Good absorption at the conree Se CONTREX COMPANY 
higher frequencies. N.R.C 0.70 by independent test for corrugated Sound- 
aa CHELSEA 50, MASSACHUSETTS 

te QUALITY ILLUMINATION — softly diffused lighting free of shadows and reflec- @ @ @ e6 see ,enenene06e 
tions at high efficiency 

te EASY TO INSTALL — available in all standard widths; adaptable to most 
available over-all ceiling equipment, now installed or on order. CONTREX COMPANY 

je AVAILABLE NOW — in either corrugated or flat sheet — consult your lighting es eS Se an oe 
equipment manufacturer for use with his equipment. 

te LOW COST — initial and operating expenses — very little maintenance nec- NAME 
essary — Soundsheet is completely washable. . 


~ MAIL TO Please send me 
1d a sample of Sounds pe 





Company 





Soundsheet harmonizes perfectly with any of today's architec- 
tural interior concepts. Contrex Company invites you to examine ADDRESS 
this new plastic laminate — Soundsheet — and learn more 
about its advantages and how they can benefit you CITY STATE 
1E-6 
Developed for Contrex by Bolt Beranek and Newmon, Inc @®eeeseeeeeeeeeeteeesee sé 
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THESE AUTHORIZED DISTRIBUTORS CAN 
HELP YOU SOLVE YOUR LIGHTING PROBLEMS 


ALABAMA 
Birmingham 
Mayer Ele sf 
CALIFORNIA 
San Franc ) 
California Ele 
COLORADO 
Denver 

Central Ele uf 
CONNECTICUT 
Bridgeport 

B. M. Tower Co 
Hartford 
Beacon Light & 
New Haven 
Grand Light & 
New London 
United Ele f 
Stamford: Marle 
DISTRICT OF 
COLUMBIA 
Maurice Elec. Sur 
National Elec. Whole: 
0. R. Evans & Bros 
FLORIDA 

Miami 

Farrey's Whsle. Hdwe 
GEORGIA 

Atlanta 

Atlanta Ltg. Fix 
ILLINOIS 

Chicago 

Efengee Elec. Sup 
Englewood Ele 
Hawkins Electr 

Hyland Elec. Sup 
Wholesale Ele ‘ 

Elgin 

Fox Elec. Sup 
Rockford 

Englewood Ele 
Springheld 

springfield Ele 
INDIANA 

Fr. Wayne 
Mossman-Yarnelle Co 
Gary 

Englewood Elec. Sup. Co 
So. Bend 

Englewood Elec. Sup. Co 
IOWA 

Des Moine 

Weston Lighting 
KANSAS 

Kansas City 

W. T. Foley Ele 
KENTUCKY 
Paducah 

hio Valley 
LOUISIANA 

Baton Rouge 
Electrical Wholesaler 
New Orlean 

nterstate Ele 

MAINI 

Bangor: Standard Ele 
MARYLAND 
Hagerstown 

Noland 
MASSACHUSETTS 
joston 

Ma sas & Elec. Light C 
Henry L. Wolfers 
Fitchburg 


ervice Ele up 
Pittsfield 

arr Supply vc 
Springfield 
Eastern Ele 
Worcester 
Atlantic Ele 
Benjamin Ele 
MICHIGAN 
Detroit 
Madison E 
Mich ean 
Flint; Royalite 
Grand Rapid 
urchase Cie 
Saginau 
tandard Ele C 
MINNESOTA 
Duluth 
Northern Ele 
Minneapo! 
haries A. A 
Northiand Ele 
St. Paul: Lax € 
MISSOURI 
St. Lomi 
M. K ark 
NEBRASKA 
Omaha 
Electric Fix. & 
NEW JERSEY 
Atlantic City 
Frank Ele 
Camden 


Camden E 
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NEW YORK 
Binghamton 
Freije Ele Sup. Co 
Buffalo 
Buffalo incan. Light 
Niagara Falls 
Hysen Sup. C 
Poughkeepsie 
Electra Sup. Co 
Syracuse 
Superior Elec. Corp 
NORTH CAROLINA 
Charlotte 
independent Elec. Sup 
Durbam: Noland 
Kinston 
Kinston Elec. Co 
Winston-Salem 
Noland 
OHIO 
Akrom 
The Sacks Elec. Sup. Co 
Canton 
The Electric Sales Co 
Cincinnati 
B. & B. Elec. Co 
Cleveland 
H. Leff Electric Co 
Columbus 
Eigee Elec. Co 
The Loeb Elec 
Toledo 
Gross Elec. Fix. Co 
Youngstown 
Mart Industries 
OKLAHOMA 
Tulsa 
Lawson Elec. Co 
PENNSYLVANIA 
illentown 
yleman Elec. C 

Erie: Kraus Ele 
Hazleton 
Power Elec. Co. In 
Kingston 
Anthracite Elec 
New Castle 
Midwestern Elec. Co 
Philadelphia 
Ace Lighting Fix. Co 
Gold Seal Elec. Sup. Co 
Sylvan Elec. Fix. Co 
Pittsburgh 
Allied Elec. Sup. Co 
Argo-Lite Studios 
Doubleday-Hill Elec 
Wally Elec. Sup. Co 
Reading 
Coleman Elec. Co 
Scranton 
Lewis & Reif Inc 
RHODE ISLAN" 
Pawtucket 
Major Elec. Sup. Co 
Providence 
Leavitt Is 
SOUTH CAROLINA 
inderson 

van Hdwe 
Columbia 
Capito! Elec. Sup 
Noland Co 
Greenviile 

van Hdwe 
TENNESSEE 
Nashville 
Nashville Ele 


n Co 


Rogers Elec. Sup. Co 
Fr. Worth 
Anderson Fixture Co 
Houston 
Marlin Associates 
San Antonio 
Southern Equip. Co 
VIRGINIA 
Arlington-Rosslyn 
Noland Co 
Newport News 
ntralite Ele 
Norfolk: Noland 
Roanoke; Noland 
WEST VIRGINIA 
Huntington 


t Virginia Ele 


W beeling: The Front Co 


WISCONSIN 
ippleton 

Moe Bros. Northern Co 
Eau Claire 

W. H. Hobbs Sup. Co 
Milwaukee 

Lappin Elec. Co 
Standard Elec. Sup 


CANADA 
Montreal 
The Gray Ele 
Toronto 
Revere Ele 
McDonald & 


Toronto Ele 


for the critical lighting professional 


SQ. @e-ememe by LIGHTOLIER 


This precision-engineered modern 
module is Lightolier’s newest solution to 
the problem of efficient, evenly 
diffused lighting for public and 
commercial interiors. It is designed for 
swift installation in the modular 
pattern of almost all suspended 

2’ x 4’ acoustical and plaster ceilings. 
The clean-lined structural viny! 
diffuser'spreads optimum glare-free 
illumination over a broad area. It swings 
down on hidden hinges for speedy, 
economical cleaning and relamping. 
Available in 2’ x 2’ and 2’ x 4’ sizes for 
individual, continuous or pattern 
mounting. For more detailed 
information, write to Jersey City 5, 
New Jersey or see the authorized 
distributors listed on this page. 


tPat. Pending 


THE ARCHITECTURAL LIGHTING DIVISION 


LIiGHTOLIER 


ARCHITECTURAL LIGHTING + RESIDENTIAL FIXTURES + PORTABLE LAMPS 


9 E. 36 St., New York 
SHOWROOMS: 1267 Merchandise Mart, Chicago 
527 W. 7 St., Los Angeles 
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Continued from page 18A } B Karns, Westinghouse Electrix rn lou ed to the high de gree of coopera 
Cleveland, Ohio 
Coffee Break tio ’ th various Sections and Chapters 
Building Ploodlighting, M. R. Gregor I i . Region 
} tegio 
Manufacturing Co., Burbank, Calif 
Parking Area Lighting bY Pry ther va at ed y Section Chairman 
Edison Co., Los Ar ] ( f . oe 
- ‘ exer ) events were 


THURSDAY AFTERNOON 
Chairman, M. P. Fentor 
Chairman, Mother Lade Chapter 


Each of the sessions 


, So 


How to Get Your Money's Worth in Pr £g California 
Equipment Hugh McCulloch Independent Best Applications for New 
Testing Laboratories, Boulder, Colo Frank Lee. General FE! 

Maintenance of Lighting Installatior \ lare geles, Ca 
Allphin, Sylvania Electric Product *resident’s Luncheor 
Mass Py dent Addre 

Coffee Break President. If 

Unusual Lighting Technique Tom irre 
Ultra-Violet Products, San Gabri« , sudge on Prideaux 

inmer Lloy Reuscher 

Roy Bevar 

X. Sheeter 


H. Kreyse 


THURSDAY EVENIN« 


Cocktail Party 

President's Banquet 
Roy Jone 
Break , . 
FRIDAY MORNING, APRIL 5 Garden Decoratio: Bruce Corwin 
‘ _. teceptior Rob«rt Ford 
7:30 A.M. Regional Activities Breakfast California Electric Power Cc eee Registration Wm. P. “Teddy” Bear 

C. M. Thompson, Chairman Calif Space Arrangement , ; 
Regional Vice-President Home Decoration with Light, Byron Program Pro Charles Connely 
‘ ram roper 
) -ublic Service Co *hoeni riz wn 

Arizona Public Service Co., Phoenix Transportatio Benn J. Hartmann 
SESSIONS ' Set. at Arms Allison B. Clubley 
Audio Visu Sid Meyerson 
Regional V Thompson 


Chairman, Gordon S. Kimba 
Chairmar 0 ert 


Chairman, San Diego Chapter 


spects of Street and Highway |! t 4 uCEeS ror cie ‘ ! Califorr 


Biren 


Host to 
Inter-Mountain Regional Conference 


Very few Regional Conferences was onditioning 
anywhere near match the attendance he pro particular cussion of it 
g comple li if papers at the practical, 


tistics of the Inter-Mountain Regi 
held in Albuquerque April 11-12 


slide rule shows that nearly 50 per 


f pertinent informa 


was the paper tion for illuminating engineers 
cent on “Lighting and Air Conditioning,” by Another session designed to | 


f ether conflicting points of view was the 


of the entire Region’s membership jou Frank H tridgers, the excellence o 
the tw 
‘ 


it an of the titl Air conditioning is : tha ighting 


I Its theme 


appreciated from a sir *anel Discussion April ] 


neyed to Albuquerque for 
meeting. Well they might; 
outstanding program conflicting, but mutual problem 
First formal paper presented there was 
of a nature never before scheduled for a 
Regional Conference, but one which 
would be of interest in every Region 
This was a Progress Report on the Re 
gion’s membership, given by Brooks 
Chassaing, Chairman of the National 
Membership Committee of ILE.S. Far 
from being a perfunctory statistical re 
port, or a plug for new members, Mr 
Chassaing’s report was an excellent in 
spirational talk on the work of LE.S., 
and very specifically how that benefits 
its members. New also to LE.S. groups 
were his slides showing charts itemizing 
all sorts of interesting membership fig 
ures for each of the five Sections and 
Chapters within the Inter-Mountain Re 
gion. It was shown, incidentally, that 
the Arizona Section located in Phoenix 
and only six years old, is now the largest FOUENS COUPE Wes. Say Serres wren 
Section of the Region, towering over even 
its parent, the Rocky Mountain Section querque, 


OPENING the Fourth Inter-Mountain Regional Conference, April 11:12, Albu 


N. M., Alvarado Hotel. At left, Regional Vice-President, Jerry Whitnell; 


in Denver. right, Robert Uhl, Conference Chairman. 
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MMIL.J 


laghting News 


RESIDENTIAL contestants for 


prize 


on 
(rar 
Mexis 


t 
in 


Les Wagg 


roner, 


MMIL.J 


third 


meeting 


dner, a 


( ul 
empha 


ger n 


nough light 


versatil 


thoug 


ity and 


r seen 


h four 


proper 


COMMERCIAL contestants in the 


hl (winner Les Johnson 


(pre 


moderr 


contest 


xy for ¢ 


competition, 


in 


ar! 


William 


the usual 


Balsac 


ILLI 


Stu 


! , Gerald Joseph, 


order, Don 


und Gordon 


MINATING 
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> ‘ 
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McDonald 


Rohn rts, 
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This dynamic new area-illumination system 


brings your own individuality into interiors 





Sylvania introduces Sylva-Lume 


siaites ati lighting system 


4A - 


Drumhead panel 
6 types. White, pink 
yellow in several 
interesting combinations 


Shallow panel. 4 types 
Only in white 


Deep panel. 4 types 
n pink, yellow tints 
or white 


=) 


Acoustic boMes delinecte 
and accent. White, 
yellow or blue 


Perimeter panels — 
pleasant contrast on 
borders 


Now .. . with standard components like this A 


You can custom-create lighting like this W 


a" 


Complete Flexibility. Entire ceiling design gy 
, i can be changed easily, if desired, by 
“a ~re-arranging panels and baffles to tie in 


with overall interior decor changes. 


ANNOUNCING SyLva-LUME, 
matic new achievement in wall-to- 
wall lighting, by Sylvania! 


a new tool for de- 
sign, giving unique individuality 
of expression to the architect and 
illuminating engineer. 


Sylva-Lume; 


Sylva-Lume; a new concept in 
the field of area illumination—qual- 
ity lighting that is “positively 
pleasant.” 

With new Sylva-Lume, the ceil- 
ing area has been rediscovered as 
the logical medium for the con- 
temporary imagination. Unlimited 
freedom of design now lies at your 
fingertips. You can custom-create 
over 100,000 different lighting pat- 
terns . . . using only a few stand- 
ardized components based on 
36-inch modules. 


a dra- 


brings more of you, 
into your 
interiors. Organize its elements of 
color, light, 
tern, texture, 
you wish. 


Sylva-Lume 
your own individuality, 
and form . get pat 
mood and style, as 


This dynamic new lighting sys- 
tem was developed by a creative 
group, for profession. 
Sylvania engineers assisted by 
Peter Muller-Munk Associates, 
noted industrial designing firm, 
brought this artistically conceived 
creation into the realm of engineer- 
ing practicality. Write direct for 
folder of complete information 


a creative 


SYLVANIA ELECTRIC PRODUCTS INC. 


Department G 
Lighting Division — Fixtures 
One 48th Street, Wheeling, W. Va. 


SYLVANIA ¥ 


... fastest growing name in sight 


LIGHTING ° 
TELEVISION . 


RADIO 


. ELECTRONICS 
ATOMIC ENERGY 





Cross-sectional diagram shows the concave 
shape of the prismatic surface. Prisms are 
effective over entire surface of this Corn- 
ing Lenslite 





Incandescent lighting with Corning’s Concave Lenslites gives unusual brightness contro! and uniform 
illumination in the St. Francis Xavier School, Wilmette, Illinois. Fixtures by Curtis Lighting, Inc.; 
Architect—Henry Rothschild of Belli and Belli. 


New Concave Lenslite ends glare and 


harsh contrast from incandescent sources 


Lenslite that you can use in every ind because it's made from a heat- 

that calls for evenly distributed resistant glass, you can safely specify this 

ncandescent sources. Cornine Lenslite for indoor or outdoor use 

’s unusual concave prismatic without fear of breakage from thermal shock. 
tilable in both square and Schools, banks, stores, assembly halls 

these are just a few of the places where this 

prismatic surface yields ; Lenslite will give the kind of illumination 

brightness and efficien desired. It looks good too, fits well with 

practically any kind of décor. 

aximum light If you'd like details on optical design 

lity of the lens systems, distribution and utilization data, 

oO a minimum. There send for a free copy of Bulletin L-120-J. 

intense light; illumi- Address your inquiries to Lighting Sales 











ee Department. You'll get a prompt reply 
” Uniform light distribution is one 
important advantage you get 
with Corning Lenslites 


Coming means ceseatch it Glass dl CORNING GLASS WORKS, 61-6 Crystal Street, Corning, N.Y. 
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PANEL discussion was an 


+ ' 


especially 
ants were, l. to Ri. 
tor F. A. Dunn; J 


stimulating 
Gerald Jose ph, eontractor: D 


Joseph Lopez, consulting engineer; 


the 
P. Schlegel, architect: 
and Lyle M 


feature of 


Par 
Modera 


conference 


manufacturer. 


Lig it 


Shalda, and “Decorating with Lig 


“Garden 


y Byron G. Payne 


required because 


Rather close tin 
the 


was rest of their 
program never lagged 
day, April 11, 
drive out 20 miles 
Casa de las 
Mexico. Here 


Fiesta fashions 


the first 


Starting 
they joined ¢ar pools to 
luncheon at La 
Placitas, New 


showing of 


tor 
Huertas, in 
they 


saw a 


which ineluded designs 
and old 
New Mexico 
the following day 
tour of Old 


the 


of Indian Spanish origin, and 


typical fashions. They met 


again for a shopping 
Plaza, and of 
President’s Re 
ception and Banquet Friday evening. 


A most 


Town course, 


joined men for the 


entertaining feature of the 
inimitable 
Editor 
“Re 


Good!” 


banquet was a talk, in his own 
fashion, by l yr, Consulting 
of Electrical West. His 
search Projects Needed 


There 


subject, 
But 
were presentations 
the banquet, in 


checks. 


two made 
addition to the 


Mrs. Wa 


during 


MMILJ President and 


PROGRAM chairman 


E. B. Karns, 


JUNE 1957 


terman received gifts from the Region, 


selected especially to their 


New Mexico 


hand-made 


commemorate 
Mrs. 


Indian 


stay in Waterman 


received earrings; to 
President Waterman, silver and turquoise 
euff links, 


Les 


also Indian made. 
the 
ern Colorado Chapter, host to the 


‘ 


Johnson, Chairman of South 


Con 


erence next year, received a surprise 


gift: all of the signs used in connection 


with this Conference were collected and 
presented to him, for use at next year’s 


Conference in Pueblo. They have already 
served well; New Mexico Chapter put on 
i smoothly run 


This 


danee 


meeting 
affair 


fashion, 


whole with 


Fiesta 


wound up 


indeed, 


TECHNICAL PROGRAM 


Full details of the Conference program 
vere: 


General Session J. D. Whitnell, Presidir 


Introduction of Officers Guests Robert 
J. Uhl, Conference Chairman 


Welcome to Albuquerque Maurice 


and 


‘arl R. Albach, right, discusses paper with one of his speakers, 
Westinghouse, Cleveland, Ohio. 


Response 
Presi 


Progress 


lent 
Report 
saing, UChairmar 


tte« 


Chairman Rocky 


tion, Presiding 


Maintenance Factors 


vania Electric Produ 


M 
Georg 
Presid 
Watern 


Chapter 


indies Car! 


Nela 


Frequ 

J. Aller 
Cleveland, Ol 
Hi-Cycle, Hi- Voltage 1asium Light 


Engineer 


Park, 


ing Carl R 

Santa Fe, N. M 
My Most 

Albert W 
Inspection Trips of 


Interesting ghting Job Contest — 


Boehning 
Evening 


Technical Session No 
Earl Don Peterson, Secretary 


Section, Presiding 
Test 


Independent 


McCul- 


Laboratories, 


Data James H 


Testing 


Fixture 
tjoulder, Colo 
William 
Manufacturing Co., Burbank 
Topi Lighting 


Shalda Shalda 
Calif 


Design As 


Garden Lighting 


Panel Discussion 
I See It 
Moderator F. A. Dunn, Manager, G 
Albuquerque, N M 

Don P. Schlegel 


Supply Co 
Architect-Engineer 
Prof. of Architectural 
versity of New Mexico 
Joseph Lopez, Uhl and Lopez, 
Consulting Engineers, Albuquerque, N. M 
Lyle M Bailey Vice- 
Sechrist Co Denver, 


Asst 
Engineering, Uni- 


Engineer: J 


Designer 


Albert 


Fixture 
President, 
Colo 

Maintenance 
Lighting and 
querque, N. M 


Gerald Joseph, 


Albu 


Contractor 
Maintenance ( 


Technical Session No. 4 


Robert F 
Colorado Chapter 


Chairman Southern 


Presiding 


Even 


and Living Environ 
Crouch, Technical Director of 


Design of a Luminous 
ment ( L, 
1.E.8., New York, N. ¥ 

The Dilemma of Quantities 
Architect, Albuquerque, N. M 

Fluorescent Floodlighting — John ¢ 

San 


Max Flatow, 
Epperson, 
Calif 

Payne, 


Ariz 


Francisco 


Byron G 


a. « Epperson Co 
Light 


Service Uo 


with 


Public 


corating 
Phoenix 

Gregg N 

Denver, Colo 


Arizona 


\ Lighting Cloos 


s in Stage 
Manufacturers 


Remarks 


Re presentati ve 


Closing Robert J. Uhl, Conference 
Chairman 
Guest 
Editor, 
j 


isco, Calif Sub 


Needed I 


Reception and Banquet 
William A, Cyr, Cons 
West 


Research Projects 


President's 

spe aker ilting 
Electrical 
ject - 


Good!" 


San Fran 


Crepit Dut 


order to all in 
the 


Congratulations are in 
the New Mexico 


standing success of 


Chapter for out 


this Conference, and 


Continued on page 26A) 
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TO ALL 1.E.S. MEMBERS: 


the attention of 


‘lety’s annual 


September 9-13 


reorgia at the 


ety’s activities 


ill tl this was the scene 


1941. We feel 


same hospitality in 1957 


sure that our 


however. were based on 
on, the diseussions this 
their 


developments, and 


t 
rere erty 
prosper \ 


re port 


tition 


ontacts WwW! 


oft enormous be nent 


yours 


N. WATERMAN 








Allied Arts Activity for 
New England Section 


the chairmanship 


\ England 
Arts 


iborating with 


Dean of the Sel 


if students and 
BAC staff 


officers 


the 
s and 
first meeting, 
Karl 
Al 
group 
adsthe 


is Chairman 


iirman of the 


; 


Awards Made to 
Architectural Students, U. of Cin 


Mi 


ind Douglas 


student chape 


dramat 


Robert 
th: 


Brown repre 


y Professors 


Judge . 
and Robert 


Robert 


were 
Deshe 


W 


Dayton m of 
staff and 
mir Engineering 


Mr srown 
Allied 


iating 
Chairman of the 
ommiutte a 


Harold J. 
Ronald 


was as 
mbers, 
Cohron and 


Leor 


umpbe 


Gruber, 
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THE FIXTURE THAT JUST PLUGS IN” 
gives lowest-cost installation... unequaled flexibility 


ALSO AVAILABLE IN 
COMMERCIAL DESIGN 


Patént Pending 


Snap—aond It’s Up. A plug built into the fixture engages a recep- 
tacle in the special wire chanrel (Uni-Roce). That's all! No wiring 
whotever to be done on the fixture. It can stay in its carton and be 
snapped into place ofter the premises are painted. 


Because the Gibson Ortho eliminates so many of the 
time-taking operations common to conventional instal- 
lations, it easily saves more than 50 percent in installa- 
tion costs. Many contractors report that all labor, 
including branch circuit wiring, stems and lamping, 
averages only 17 to 22 man-minutes per fixture. Com- 
plete flexibility is another reason for this unique fix- 
ture’s growing popularity. The Ortho can be mounted 


3 eS bat 


wid 
Telescoping sections of Uni-Race 
assembled and wired on the floor. 


Patent Pending 


LIGHTING 


Ly 
Sed 
vet 
“iN 
\ 
Light but rigid Uni-Race assembly, 
up to 24’, easily lifted and hung. 


in continuous rows or at intervals of 4, 8, 12 or more 
feet, and re-spaced at any time without tools. A four- 
light fixture can be replaced with a two-light fixture 
and vice versa. 

There’s a lot more you should know about this 
remarkable fixture. Won't you let us send you complete 
descriptive literature? Drop us a line today. 


ee 
— | 


SSS . a 


‘ @ 
PrN ¢ > y 
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Fixtures snap into place in seconds 
without tools. No wired connections. 


a — 
MAKERS OF THE NEW 


Ceiloe 35 


WORLD'S THINNEST 
IXTURE WITH No 
DARK AREAS 


IN CANADA ae ein er dutacturcre of Wnehting finteres ELECTROLIER MFG. CO. Ltd., Montreal 
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June 13-14, 1957 — Northeastern Regional Week of November 10, 1957 
Conference, Illuminating Engineering Society Electrical Contractors Ass itior 
Hotel Statler. New York. N. ¥ 0 


June 14, 1957 Society of Plastics Engi November 11-15, 1957 National Electrica 
t Reg I nical Conference, Lowell Manufacturers Association, Traymore Hotel 
Mass Atlantic City, N. J 


June 24-27, 1957—American Society of November 18-21, 1957 10th } tion of 
Heating and Air-Conditioning Engineers, Mur the Air-Conditioning and Refrigeration Indus 
ray Bay, Quebec, Que. try, Navy Pier, Chicago, Ill 


June 24-28, 1957 American Institute of December 1-6, 1957 The 
Electrical Engineers, Summer General Meeting f Mechanical Engineers 
Montreal, Que Hotel New Yorker, Ne 


August 28-30, 1957 — American Institute of January 20-24, 1958 
Electrical Engineers, Pacific General Meeting of Electrical Engineers, \ 
Yakima, Wash ng. New York N. ¥ 


September 9-13, 1957 — Illuminating Engi January 27-29, 1958 


neering Society, National Technical Conference, Heating and Air-Condit 
Million-Dollar Engineering Center Biltmore Hotel, Atlanta, Ga —aautedl: Anau 
Planned for Cleveland September 24-26, 1957— Institute of Traf- March 2-5, 1958 
A sso tr 


fic Engineers, Statler Hotel, Detroit, Mich s 
Hilton H 
October 4-9, 1957 Society of Motion Pic 
ture and Television Engineers, Hotel Sheraton, June 9-13, 195 
P lelphia, Pa Electrical Distributs 
San Fran 
October 5-8, 1957 International Associa 
tion of Electrical Leagues, Sinton Hotel, Cin June 23-27. 1958 
nnat Oo} Electrica Eng ‘ 


Buffalo, N 


October 7-9, 1957— National Electronics 
Conference, I: Hotel Sherman, Chicago, Ill August 17-22, 1958 


October 7-11, 1957— American Institute of py yk He 

Electrical Engineers, Fall General Meeting 

Chicago, Ill August 19-22, 1958 
: P 


yal York Hot I 


October 9-11, 1957—Canadian Electrical Sacramento, ( 
Manufacturers Associaiton, Sheraton-Brock Ho 
October 13-15, 1958 


Conference 


tel, Niagara Falls, Ont 


October 21-25, 1957 Nation 1] Safety Coun October 20-24, 1958 
i 45th National Safety Congress & Exposi 4 


tion, Chicago, 


46tl Nat = 


tior } 


October 26-31, 1957 — National Association October 27-31, 1958 
of Electrical Distributors Semiannual Meet Electrical Engines 


ng Edgewater Beact Hotel, Ch ago, Ill Pittst } 


October 27-30, 1957 — National Association Movember 10-14, 1958 
vs Ass . 


of Electrica Distributors Board of Gover Manufact 


nors), Skytop Lodge ytop, Pa lraymore tel, At 


years many out Fick, Harry Gellin, 
eaders have been William R. Hough, 
fund raising cam- Seely and Chase 
Roscoe H. Smith, Initial phase of construction 
jlectric & Engineer new Center has already started with the 
y, vice president, demolition of existing buildings. Ground 
wasey Co.; Sam Littlejohn, breaking ceremonies were held on tl 
vice president, General Elec Chester Avenue site Wednesday, 
iriton R. Sabin, partner, Sabin 24th and occupancy is expected d 
o.; and Julius C. Stras the summer of 1958. 
supervisor, Illuminating The Cleveland Engineering and Sci 
banking tifie Center will have approximately 
unies and The Executive Committee guiding the 50,000 sq. ft. of floor space or about th 
lin the campaign consisted of: Clarence J. times the space now available at the 
pledges Beller William Benninghoff, Albert Cleveland Engineering Society’s present 
1 « lay ‘asey, G. Brooks Earnest, Clarence W. Continued on page 314 
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<“ SMhrascolite 


PLEASE HELP ME— LINE OF INCANDESCENT 
i NEED A NAME! LIGHTING FIXTURES 


I’m your new LUMEN-ATIONS friend, from the 
sunny shores of far-away and long-ago Greece, 
and I’m a direct descendant of the famous old Quality is the word for this new Guth Brascolite 
Diogenes. 
: ‘ incandescent fixture line with Alzak aluminum re- 
After looking everywhere for the world’s finest 
incandescent lighting line, I finally found it— 
at Guth. So I’ve gone to work as a silent salesman function .. . 
for Guth, and you'll be seeing a lot of me—in engineer and all who specify lighting. 
national ads, literature, premiums, point of sale 
material, conventions, in all sales promotion and And here’s another terrific working tool—the new 
. ie) ; : ; ing > 2. . . . . 
merchandising campaigns, pointing out the fea Brascolite catalog. Contains everything you need to 
tures and qualities of the Guth Brascolite in- 7 
candescent line. 


flectors. Stylish design, sound engineering, efficient 


a real boon to the architect, electrical 


figure any incandes- 
There’s just one thing wrong—I don’t have a — lighting job. 
name! Will you help name me, please? Just send Write today on 
in your suggestions—as many as you wish—to your letterhead 
the Guth address below. The senders of the 
five best names will each receive... 


$iaAnv TOU olvov 


(a bottle of Metaxa, an excellent Greek brandy ) 


for your compli- 
mentary copy. 


The EDWIN F. GUTH COMPANY 2615 Washington Bivd., St. Louis 3, Mo. 
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JUST DIAL THE RIGHT 
AMOUNT OF LIGHT FOR: 


Wy) Snpoolanl th We Sih Shee tt a 


Iyniptiny —THE RIGHT LIGHT 


When you never know just what the light level should be until you try LUNCH, COCKTAILS, DINNER 
it when the light level should change to match an occasion or to meet 
a mood .. . then you should specify LUXTROL light control equipment. 

The dimming, brightening, blending of light is no longer the monopoly of 
the auditorium. It has made “‘off-on’”’ lighting not only old fashioned but 
also uneconomical. 

‘All-level”’ lighting is making money for restaurants, cocktail lounges, 
hotels, stores wherever people gather and the right mood or the right 
appearance can increase the money they will spend. 

Light control has become the fourth dimension not only of the interior 
decor but also of the merchandise. 

LUXTROL light control equipment can be used on incandescent, fluo- 
rescent and cold cathode lamps. In the complete line are units to meet all 
requirements from 360 to 30,000 watt loads. Send coupon below for more 
information on sales possibilities for LUXTROL light control equipment. 


THE TIME OF DAY 


a precision product of 
ea. * 


aaah —_—ave Equipment SUPERIOR ELECTRIC 


CcCoMPAN Y 


, Di bie is i. , | 706 ROGER ROAD, BRISTOL, CONNECTICUT 
| i Name 


Interlocking c 
Pectoged Types . Maegnenc ompany 

- Amplifier Systems 
v arts of ele 


Street 
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Address Changes 


orted to LES 











Plans Developed for 
1958 National Electrical Week 


Aft 


Engineers Seen 


As Source of Future Managers yy See 


N. Y. Section Architectural Contest 


irge 


trom 


mpe ted 
Women’s Spe 


intere 


vival 
in the fifties 


Managem: went to Miss Cordett 
Among Practicing Engine the Architectural Sel 
est stems not only fron . 
en civ ASEE To Study of $50.00, Miss MeCracker 
inn © Engineering Faculty Needs ?, lent Membership in I.E 
IES Lighting Har 


Le, SoV0.00 plus Student Mem 


In addition to 
thes« advanees have ’ 
but from preserving 
ad ind what might be rained A $10,000 grant of the _—_ c, 


endeavor that currently im e Foundation will support the first , 
ind Handbook went to Timothy 


» of Pratt Institute 


exist in the future, thers ‘ 7 f a comprehensive study of how 


quirement for the evelopment of 1 i ineering colleges may t 
£90.00 plus Student Mer 
power in many fi the iture, ‘ keep top-flight engineering e, Fo plu id lem 


1 Handbook, v aw 1 to 


erner of Pratt, an fourth 


requirement might we t vo ul enehe elr growing numbers of 


present comprehension f rT students ’ 
iber ) | it | 

’ . Tl rit il and OOK ne 

terest in technological ! i ! The American Society for Engineer ng m ersl DP, la 1 

erbert St Sel if rel 

tinues to exist, this endeavo equire Education, sponsor of the project H er one, 100 \ ii 


Saves 

well trained and qualified managemé ~ 1 be used for preliminary Pratt There were thre 
personnel. Since the modern way j ‘ ) study “to determine tions Robert Loren 
becomes more complex, it follov ’ ) the ehaseater and University School of 
the leadership necessary ’ ve ide o e manpower and related t Keller, Pratt a 

technieal hackgroun \ ] ‘ engineering colleges” ilso of Pratt 

required in the past Th ‘ ) ( ranizing a full-scale attack f judges selected th 
comes apparent that one rom a group of exce 
sources for the future manageme | When these needs are “ ind Judges were: Edward 
ighting Ine., Chairman 


stern Editor of Elect 


sonnel is in the engineer.” stood, the Society’s project wi 
Basically, he continued, tl CCE identify and specify the problems to be 


quatities- for management are inda " solved in meeting these needs, to dete1 Contin 
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vacant for several years. He joined the 

company in June 1955, coming from Illi 

Maintenance ; tobert ds nois Tool Co., where he was a budget 

neott & Margulies, Design director. 

Paxton, architect, John 
mpany; Frank Gina, archi 

Gina & Sharp; and W The Large = epartment of the 

General Elect: »h nounced five 

new regional sales offices. Managers of 

these offices and their regions are: 

Everett G. Agee, Eastern Region, New 

: York, N. Y.; Douglas B. Clark, South 

Lighting Conference Held ern Region, aula Ga.; Frederick F. 

For Architects Denny, Midwest Cl 


ern tegion, 1icago, 

Ill.; Joseph M. Lime, East Central Re- 

gion, Cleveland, Ohio; and Donald D. 

Searff, Western Region, San Francisco, 
Calif. The number 

numerous papers 


In 1954 he 


a., IM recogni 


porting to each 


ranges from 


WOrK in i110 
in led its 
method res« l id plication facili 
ties in high frequency engineering, now 


centered in th rchitects’ and Engi- 





neers’ Service ) it Vermilion, Ohio. 


BOUT PEOPLE he department, ed by R. H. Hor. 


ner, does app igineering for 





installations in I yuntr and for 
Wakefield Lighting 1ited, London, 
Walter C. Granville, formerly assist Ont. R. D, Burnham, with whom Mr. 


unt director of design for the Container Horner collaborated in his work, is open- 


of America, has established an ing offices for consulting services and 
ndependent practice as color consultant vill be retained by Wakefield on specific 


been retained as staff color con projects 


Frank D. Wyatt Dies to the Chicago design firm, De 
Fellow of 1.E.S. ; a Century Lighting, Ine., has appointed 
tion has reported the loss Henry Kogel as Sales Engineer, to be 


of one , ‘jlustrious members. Joseph F. Watkins, Supervisory Engi working entirely in the field of lighting 
oo the & of Francis D neer for the General Electric Large Lamp for television. Mr. Kogel was formerly 
Wyatt, —. ' street ligh Dept.’s New York sales office, retired Staff Engineer for the Sox iety of Motion 
May 1 after 33 years in the lighting in Picture and Television Engineers. He is 


Mr. Watkins began his career in succeeded in his SMPTE post by J. 


sales engineer with the Cooper Howard Schumacher, Jr.. who had 


ing « e¢ r. 5 17, was for 
many 
construct 


a former G-E sul been Laboratory Technician with NBC 


, ‘ in Bridgeport, Conn. He served Development 
ievements 
‘ manager of the Bridgeport 
in street, 
intil 1942, when he moved to 
. Appointment of John J. Nolan as 
sales office, where in re 
chief industrial engineer has been an 
: é ¢ ’ is supervised the eng 5 
opment of nounced by Curtis Lighting Ine Mr. 


these fields 


Nolan joined Curtis i 955, eoming from 
the Liquid Carbonic 
James H. Jewell, 
es for Westin } t 
been appointed to ew Theodore Ake, Jr.. joined The 
ident in charge of mar Miller Co., Illuminati sion, as Ap 
ion to his current re plication Engineer. ! Ake was for 
sales, advertising, mar merly lighting engineer ar salesman in 
and sales training and plan the Commercial Sales Dept. of The Cleve 
will assume the direc land Electric Illuminating Co 
company’s new distribution 


irtment , 
The Miller Co. also announces the ap 


pointment of seven sales representatives: 


Highway Light Election of Harold S, McCullagh as 


James G. Terry in Alabama; Olin R, 

) iittee an treasure of Curtis Lig y e.. Chi » _ . 
Vommit and reasurer of - Lighting, Ine., - Wood in North Florida and South Geor 
presentative eago, has been announced. Mr. MeCul 


Conferenes lagh, formerly controller, fills a post Continued on page 45A) 
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Now .. CUSTOM PLASTIC PANELS 


ror THE AARRE A /LITER ano moouuter 
Designed to your Special Order | 


FOR ALL COMMERCIAL USES 


UNLIMITED 
POSSIBILITIES 
A Few 
Suggestions 


Your Idea 


Custom designs in plastic panels offer the distinction required 
in modern architecture. No need to sacrifice architectural 
theme and design at the final point of selecting plastic panels. 
Not just standard designs to choose from but your own design 
executed at our factory to enhance perfection and bring to 
reality an overall architectural tone. 


QUANTITY RUNS ONLY PRICES ON REQUEST 


fluorescent fixtures of california 
SOUTH SAN FRANCISCO: 352 SHAW ROAD 


UM Cece LOS ANGELES: 239 WEST 31ST STREET 
PORTLAND, ORE.: 1318 S.W. FIRST AVENUE 


IN CANADA: All-Brite Lighting (B.C.) Ltd., 2515 Yukon St., Vancouver, B.C. 
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New f Low cost Luxury FOR 
MODERN LOW CEILINGS 


PlastoLier 


SURFACE OR PENDANT MOUNTING 


Shallower! ony BY deco BUILT-IN 
UPLIGHTING 


when mounted as a 


Wrap-Around Shielding calieaii:taianie 


individual installation or 


of extruded EVER- WHITE polystyrene continuous runs. Available 


smart modern one-piece 


in 2 and 4-/amp sizes, 


All-Welded 1-Piece Body sen a Bi 
Light Weight 


Complete 2-/amp unit weighs 17 /bs. shielding alone 212 /bs. 
Complete 4-/Jamp unit weighs 25 /bs. shielding alone 3! /bs 





Sold only through qualified electrical distributors 


METALCRAFT PRODUCTS COMPANY, INC., Mascher and Lippincott Sireets, Philadelphia 33, Pa. 
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Solving tough beam control problems 


with Kopp specially-designed glass 


Modern glass has many useful properties which 
when properly engineered provide highly- 
desirable products for industrial use. 

Kopp engineers proportion and mix these 
properties, as a chef creates a new recipe, to 
provide an innumerable family of quality 
products. They are then put through a series 
of exacting tests—some to destruction—to 
determine their maximum application values. 
Production, the same as designing, is carefully 
controlled to assure products of utmost de- 
pendability and performance. 

Through the years, our engineering depart- 
ment has developed over 1000 glass items 


s 


utilizing over 100 varieties of glass. Some were 
designed to concentrate a beam of light within 
a limited area, others to diffuse light over a 
broad area or direct portions of it to definite 
paths. 

Call us today about your specialized glass 
needs. Our engineering department will be glad 


KOPP GLASS, Inc. 


Swissvale, Pennsylvania 


to help you. 


a 
ae 
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This report proves it costs many 
dollars more for the non-certified ballast 
you buy for a few nickels less 


Certified Ballast Manufacturers, cooperating 
with lamp manufacturers, have set rigid standards for 
fluorescent ballast performance. A ballast that meets or 
exceeds minimum CBM specifications assures you rated 
lamp life and full light output, cool operation, reliable 
striking, and long ballast life. It carries a diamond- 
shaped CBM emblem. Without CBM specifications, 
there would be no standards for performance . . . no 
floor under quality. 


Sola ballasts for general lighting applications 
meet or exceed CBM specifications or proposed specifi- 
cations wherever they exist. Sola has no “secondary 
line” that does not meet the accepted minimum stand- 
ards. Sola ballasts carry both the UL ( Underwriters’ 
Laboratories) emblem and the CBM emblem. 

Other manufacturers are now making ballasts 
which are not designed to meet CBM standards. These 
ballasts bear only the UL emblem. In order to save a 


few cents, many people are using these ballasts, appar- 
ently under the impression that the UL emblem assures 
satisfactory lamp performance. Jt does not. UL per- 
forms valuable, but highly specialized tests, for safety 
only. UL does not test for operating characteristics 
that assure efficient, economical lamp performance and 
long lamp life. 


We have prepared an engineering report 
analyzing the cost of lighting systems using non-certified 
ballasts as compared with systems using CBM certified 
ballasts. This report shows that while the initial cost 
of non-certified ballasts may be a few cents less, lighting 
systems incorporating them cost the user many dollars 
more in terms of reduced lumen output and reduced 
lamp life. 

Write today for your copy of “An analysis of 
fluorescent lighting system costs as affected by ballast 
performance”. 


S O LA Electric CoO. ¢ 4633 West 16th Street, Chicago 5O, Iilincis ©¢ Bishop 2-1414 


CONSTANT VOLTAGE yo yt ge * LIGHTING 
SOLA ELECTRIC CO., 4633 West 16th Street, 50, 
PHILADELPHIA: Commercial Trust 

1911S Detroit Rd_ 


Rittenhouse @ BOSTON: 
EDison 3-2223 © 'ANSAS CITY 2, Os Se a 
9.9431 © SOLA ELECTRIC (CANADA) LTD., TORONTO 1 . ONTARIO: 102 laird Drive, Mayfair 4554 © Representatives in 


DC POWER SUPPLIES 
125th St., Ti 6-6464 
4.3354 @ we a 16: 
& Ny af 
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Why CERTIFIED CBM BALLASTS mean 


fluorescent lighting that really measures up! 





YOU GET PEAK LIGHTING PERFORMANCE with CERTIFIED CBM BALLASTS are built to exacting “specs” 
CERTIFIED CBM BALLASTS in fluorescent fixtures to give quiet operation and High Power Factor along 
And you assure customer satisfaction just as you planned with assured ballast life, optimum light output, and rated 
because... lamp life. And they a// carry the UL label. 


THEY PROTECT YOUR CUSTOMERS... help you, too. “CBM... INEXPENSIVE INSURANCE”, says another 
Says one lamp manufacturer, ‘This certification (CBM) tube maker. Be sure to specify fixtures equipped with 
assures without individual testing that lamps will operate CERTIFIED CBM BALLASTS and write for “Why it 
at values close to ratings.” pays...’ booklet today! 


Not a// ballasts are the same. . . Certified CBM ballasts are ‘‘tailored to the 
tube”. Insist on CBM ballasts, certified by ETL, in the fixtures you choose. 


¢ B M Seven leading manufacturers now make up 


“ar eg ERTIFIED BALLAST MANUFACTURERS 


2116 KEITH BUILDING . CLEVELAND 15, OHIO 


Participation in CBM is open to any manufacturer who wishes to qualify 











DECIDEDLY BETTER 


Oy ATUL: 
Lighting Girdu Te, 


No place tor “substitutes !’’ 


Today, there are many kinds of lighting fixtures on the market. 
But we think you'll agree that a school is no place to 
substitute the best lighting with fixtures producing less 
comfortable seeing or fewer years of satisfactory service. 
Numerous institutions of all types have compared various 
makes of lighting-——and chosen Day-Brite. You'll see 

the reasons why they made their decision, soon after you 
ask your Day-Brite representative to show you why 
Day-Brite is decidedly better. He’s listed in the 

Yellow Pages. Day-Brite Lighting, Inc., 5432 Bulwer 
Avenue, St. Louis 7, Missouri, Day-Brite Lighting, Inc., 
of California, 530 Martin Avenue, Santa Clara, California. 


NATION'S LARGEST MANUFACTURER 
OF COMMERCIAL AND INDUSTRIAL 
LIGHTING EQUIPMENT 


Art room, Archbishop Hoban High School, 
Akron, Ohio, lighted with Day-Brite fixtures. 
71137 
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Poly is night about 
EXTRU-LITE: 
PATTERN R 1 


BUT DEFINITELY — 


You'll be seeing more and more of 


EXTRU-LITE 


Because you see more, 


more pleasantly with 


EXTRU-LITE 


Extru-Lite Pattern R1 is the trade 
name of Rotuba’s Patterned 
Plastic Panels, designed for 

controlled, glare-free diffusion 


of light in fluorescent fixtures. 








Write for sample and price in- 
formation. Let your own eyes and 
pocketbook convince you! 





ROTUBA extruoers, ie. 


418 88th STREET © BROOKLYN 9, NEW YORK PANELS ¢ SHIELDS ¢ DIFFUSERS 


Makers of 


SHore Road 8-5458 


TI 
Phila. Office IN PLASTICS 
R. L. BOUSE, FLOURTOWN, PENNA. 

Tel. CHESTNUT HILL 8-1010 













For Modern 2-Foot-Wide Troffers... 
HOLOPHANE Presents a 


haa 


Photo: Courtesy 
Litecontro! Corp. 
Watertown, Mass. 


.. Prismalume* Controlens 


New Concept in Fluorescent 
Light Control Units...Now 
designed for available equipmentt 


Why are 2-Foot-Wide Troffers Desirable? 


Because the wider lens produces high lighting efficiency with low 
brightness . . . assures greater visual comfort than usual narrower 
types... conforms with latest architectural techniques. 


What are the Advantages of PRISMALUME? 


The acrylic plastic, used in the construction of PRISMALUME 
CONTROLENS, provides crystal clarity, excellent color stability, 
lightness in weight, easy maintenance, greater safety. 


How Does No. 6025 Set a New Trend ? 


The distinctive contour of the CONTROLENS avoids the monotony 
of large luminous panels. It is not a mere diffusing element, but 
a light-controlling lens, directing more light to the work, reducing 
brightness and glare. It makes possible higher illumination levels 
without sacrifice of comfort. 


To be sure of Quality, look for 
the name HOLOPHANE impressed 
on each piece... 


HOLOPHANE 


: COMPANY, INC. «+ Lighting Authorities Since 1898 
yh gas 342 Madison Ave., New York 17, N.Y. 








i op eae, 


Pe ne Sn SR 
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THE HOLGPHAME CO, LTD, 416 KIPLING AVE. S0., TORONTO 14, ONTARIO 








New (Flanged metelaligel (lal 
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Here’s Another titTECONTROL “Bank Statement” 
about High Efficiency Lighting 


The work areas . . . the traffic areas, even the pictures on the wall, are glarelessly 
illuminated in this bank installation at Greenfield, Mass. Our brand new 


Litecontrol 7300RS series fixture with the Holophane #6024 lens was used to 


assure high efficiency, low brightness and ease of maintenance by means of 


the hinged door. 


An intriguing special note is the absence of the plastic side panels usually in 
evidence. This accents the attractiveness of this installation . . . lending a 
belief that the fixtures are recessed instead of surface mounted. Deluxe cool 


white lamps provide the light source. 


So once again, ‘magination in illumination pays off without a high lighting 
budget. You can obtain similar re- 
sults with standard Litecontrol fix- 


tures. For banks, offices, stores, 





INSTALLATION 

Greenfield Savings Bank, Greenfield, Mass 
AREA 

Main Bonking area 

ARCHITECT 

Howe, Prout & Ekmon, Providence, R. |! 
GENERAL CONTRACTOR 

Thomas J. Gass Company, inc., Greenfield, Mass 
ELECTRICAL CONTRACTOR 

Clerk Electric Company, Greenfie'd, Mass 
LIGHTING ENGINEER 

C. J. Forster, Jr., Western Massochusetts 
Electric Company, Greenfield, Mass 


CEILING HEIGHT 
9’-6” 


FIXTURES 

Litecontrol No. 7344RS 4 lamp surface mounted, 
with steel sides, using Holophone No. 6024 
acrylic lenses and deluxe cool white lamps. 


INTENSITY 
Average 80 foot-candles initially. 


shoots: Hanes 7 PSM TEE CONTIROL CZ2tur6es 


building. 
KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Fleasont Street, Watertown 72, Massachusetts 


DESIGNERS, ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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Single-Pin 
Reflector Lamp 


Bi-Pin 
Reflector Lamp 


0, 7 NV / 

Vv ve A] 
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Sylvania Reflector Fluorescent Lamps provide up to 60 


Sylvania offers a new, complete line 
of reflector fluorescent lamps 


Sylvania reflector fluorescent lamps offer 
high light output save time and dol- 
lars usually spent on maintenance. They 
industrial 
retail 


YOU CAN ENJOY up to 60 more 
light with Sylvania Reflector Fluo- 
using your present 

are particularly suited for 

areas for supermarkets and 
shops, general high ceiling strip lighting, 


and for directed light in windows, cabi- 


vew, expanded Sylvania line of 
r fluorescent lamps includes both 


and Bi-Pin types in a wide 


nets, coves, valances, etc 


| colors and wattages 
For complete information about the 
new line of Single-Pin and Bi-Pin reflec- 


tor fluorescent lamps, call your Sylvania 


he reflector fluorescent lamp has a 
reflector that directs more usable 


here it is needed 
Supplier, or write 
controlled brightness 


} 
s 


provides better light in bare-lamp instal 


ncreased 
SytvaNniA Evecrric Propucts Inc 

Lighting Division Dept 7L-3506 

60 Boston Street, Salem, Mass 

nada, Sylvania ¥ tric (Canada) Lid 
Montreal 


lations without reflectors or where 


re reflectors quickly accumulate 


educing dirt Shc ll wer Building, 


SYLVANIA ¥ 


... the fastest growing name in sight 


LIGHTING + RADIO + ELECTRONICS + TELEVISION + ATOMIC ENERGY 


42A 


Sylvania Reflector Fluorescent 
Lamps come in a variety of colors 
and wattages for all fixtures. 


SINGLE-PIN 
Length Bulb 
T12 Coo! White 
T12 Cool White 
712 Warm White 
T12 Super Deluxe 
Coo! White 


Color 


BI-PIN 
Bulb Color 
T12 Coo! White 
15 TI2 Super Deluxe 
Cool White 
20 Ti2 Cool White 
20 T12 Warm White 
20 T12 Super Deluxe 
Cool White 
Cool White 
Cool White R&.5.* 
Warm White R&.5.* 
Super Deluxe 
Cool White R.S.* 
Deluxe Warm 
White &.5.* 
Cool White 


30 Ts 
4° 40 T12 
48 40 T12 
4° 40 Ti2 


48 40 T12 


60°... 90 T17 
*Rapid Start 
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Everybody Benefits... 


174 Series 


Luv-R-Lok 


Designed Especially for Schools, Stores and Offices 


Architects, Engineers, Installers, 
Maintenance Men and Users benefit 
with Luv-R-Lok features. 


@ Available in three shieldings: 
154 Series—25° x 35° 
174 Series—35° x 45° 
194 Series—45° x 45° 
Pleasing Shallow ‘‘All Luminous’’ 
Appearance. 
e Functional Modern Design. 
Translucent Side Panel without Framing 
to Reduce Harsh Contrasts. 
Efficient Light Control and Distribution. 
Available with Metal Side Panels. 
High Quality Baked Enamel Finish. 
Mounting Flexibility —Individually or 
Continuous Rows. 
CBM Certified Ballasts. 


Simple to Install. e Louver Blades Snap-In, Snap-Out for 


Quick, Thorough Cleaning. 
e Chain Drop on Reflector for Quick Re- 
lamping. 


Rugged Construction. 
Wiring Channel Designed for Easy 
Access. 


Sensibly Priced. » , at OS 


< poo eee 


LIGHTING PRODUCTS INC. sicsoct"Pct sini 


Gentlemen: Please send me Literature on the LPI Luv-R-Lok. 


¥ 


Mail This Coupon Today % 





Name a 


Firm 


Address 





Over 50% Labor Savings in Continuous Runs 


Premium Quality Luminaires 
for Speed-Line Installation 


No. 5050 
“Visualier’’— 45° x 45° 


aRGY shielding, illuminated sides. 
THIS is THE a Minimum contrast, low surface brightness. 


SYSTEM we gg — S = “it en 


tional at no extra cost = ———— “Gar-See-Lite”—Available 
op Visualier Prat: | 5 with plastic or metal side panels. 
with Garcy ¥! Shielding 35° crosswise and 27° lengthwise. 


Gar-See-Lite Fixtures 


CONVENIENT WORKING LEVEL ASSEM- l — FEWER STEM HANGERS NEEDED—Gorcy 
Adjustable Stem Hangers are attached... 
also at floor level. Clamps engage wireway at 
any point, permitting symmetrical spacing 
with fewer stem hangers. Result: Better ap- 
peorance, more savings in materials and labor. 


BLY—Fixtures ore pre-assembled and pre- 

wired into continuous runs of floor level. 

Specially designed couplings join individual 

fixtures to make a rigid, continuous assembly. 

No external mounting channels are needed 
. soves cost of materials and extra labor. 





~ 
— 


= , 
i > Py 4 } 
Fel Lh a a 
’ —— A k a) \ -_ 
! / STRAIGHT, LEVEL LIGHT ROWS—Eoach row 


-] 


is quickly leveled by merely turning Garcy 
Stem Hangers with fingers ...no tools needed. 
Rigid assemblies remain permanently straight, 
without “snaking.” 


Entire run is raised to ceiling as a single, rigid 
unit. Gorcy Stem Hangers simply hook into 
ceiling hickeys. No lock nuts, no washers ore 
needed no delays due to small ports 
getting lost or dropped. 


_ GARCY 


erred for Performance 


t NO JUGGLING AT TOP OF LADDERS— |, / p 











Send today for Bulletin 551-L 


Garden City Plating and Manufacturing Company 


COMPLETE 
COMMERCIAL 1730 North Ashland Avenue ¢ Chicago 22, Illinois 
LIGHTING In Canada: Garcy of Canada, Ltd., 1244 Dufferin Street, Toronto 4 
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Deaths 


J. R. Colville, Jr., Indiana Section 

B. A. Dahlin, Chicago Section 

Robert E. Lloyd, Southern California 
Section. 

Dwight R. Venell, Chicago Section 

J. F. Wagner, Indiana Section 


gia, where he will work jointly witl 
Furna E. Lott who has represented Mil 


ler in Florida for a number of years; 


Toronto 4, Ont 


Donald W. Goodwin in the Washington, 
D. C., area, succeeding Crawford Mad- 


dox who is retiring; Ernest Voos in the 


IN CANADA 
Garcy Co. of Canada, Ltd 


1244 Dufferin St 


Philadelphia-Wilmington area, working 
with P. R. Steele who has been in this 
territory for some time; Donald R. 


Potter in northeastern Ohio, working OOKS AND 


with William A. Hancock; J. Gordon 


McDonald who has joined the Thorsell PAMPHLETS 


Lighting & Equipment Co. wh 


Phone: LEnnox 1-115) 





—2501 North Elston Avenue 





o represent a 
the company in Kansas, western Missour 


and Ottay ; Vila} a: and . : ‘ . 
ang Uitawa inty im Oklahoma; and Elements of Color in Professional 


Thomas J. Evans in northern Illinois, yosion Pictures. edited by W 


Ht 


ton 


eastern low northeastern Missouri and Holm pub ished by Soci 


) vestern Wisconsin Picture and Ti 


NEW! Plant No. 2 
IN LOS ANGELES 
Garcy Western Corp 


jeje] 


evision Engir 
West 42nd St.. New York 36. 
1957, 104 pages, 27 


3912 Broadway Place 
Phone: ADams 3-6293 


rn. 


Taele 


Sigh 


ages in color 


ieee 


! 


William B. 


assistant the 


Beggs has 
les 1 This book represents mor 

committee under the SMPTE Color Com 

mittee and has been 

who work witl 

engineer, craftsman 


production worker 
nghouss Lamp Division has There are twelve chapters 
Donald M. Canfield assistant to’ titles as: Color Fundamentals, 


f the central region, teristics of Color, Color Films an 


Phone: Plaza 7-1580 


IN NEW YORK CITY 
48 West 48th Street 


ers in Pittsburgh. Prior esses, Photographing a Motio 
ntment, Mr. Canfield was on in Color, Color Photography 
assignments from the divi Color Photography in the St 


rters Effects. Topics such as: 1 


Illinois 


olor vision, color mixture, 
perature and the effects 


4 7 an) 
erst Manufacturin 


g rp., Yr eolor pl otography are 


Larger Stocks of 


son, N. J., has announced the opening § should be of particular 


Chicago 22, 


of its Western Regional sales office and uminating engineer 


Garcy Lighting Fixtures 


distribution warehouse in Los Angeles. 


for Faster Production and 


George J. Kaufman, who has _ been 


re) 
oD 
© 
2 
<= 
O 
& 
2 
Cc 
& 
oO 
fe) 
> 
_ 
> 
° 
Zz 


Planned Artificial Lighting, by John 
W. T. Walsh, O.B.E., M.A., D.S« 
M.I.E.E., published by Odhams Press 


Limited, 96 Long Acre, London, England, 


affiliated with Universal fi 
has been appointed Regior 


the newly-formed brancl 








1957, 192 pages, illustrated and indexed 


Lou Stark, of Markel Electric Prod 25s. net. 
} 





ucts Inec., is limiting his activities for It is the aim of this British book to 


the company to the New York City and show how a lighting installation can b 





. 


Newark areas, in anticipation of retire planned to satisfy a set of specified re 





x 











ment after a few years. Markel an quirements, indicating what kinds of 
nounces the appointment of the Jae and lighting equipment are available to the 
Meyer Co., Inc. of Mount Vernon, N. Y., designer and giving guidance as to th 
as their new representative organization. proper choice under particular circum 


David Jae and Perry Meyer head the stances. There are twenty chapters of 





Lh 


GARDEN CITY PLATING and MANUFACTURING COMPANY 


1750 North Ashland Avenve 





company which the first three deal with lighting 








requirements, the next six with lamps 





F ‘ ¢ —S n to 2nd “fittings,” the next six with general 
ormation of a contract divisio C 


sell Alzak and anodized aluminum proc- 


essing to the metal-finishing industry 


lighting design and the last five wit} 
special problems for which methods of 


, , : design were not described earlier in the 
has been announced by Curtis Lighting, 


Inc., Chieago. Kenneth L. Sunderman 


book. 


Plant No. 1—1750 North Ashland Avenue 


has been named sales representative for The author is the current president of 


t new vision N und nan has € In ernational Commission on Illum 
1€ l {r S I 

| th ( f tw ve « 3 nation and a Past President and Hor 
een Wi irtis to ea is an 


dustrial engineer. Continued on page 46A 
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ind residential lighting Material for 
this was provided by Berlon ¢ Cooper, 
Eastern Editor of Electrical Constru 


fion and Maintenance 


Analysis f Electric Circuits, b» : ‘ ae , - 
, ‘- ese hed Electrical Engineering Circuits, 
ldendo A publishes bv 


“ F ' Hugh Hildreth Skilling, published 
, get th st out of ellinses< Johr ey 4 ons, Cs, 0 Fourth p 
to get the m« U é John Wiley & Sons, Inc., 440 Fy 
106 pages, - 
Ave., New York 16, N. Y.. 724 


this book are net 
node equations 
and other 
Q 
Until the 
inside of 
an elliptical 
vessel could 
be given a 
non-tarnishing 


surface, the 
Windows and Glass in the Exterior 


of Buildings, published by the Publica 
yihee, N itional Ac idem) 
tion Ave 


ellipse couldn't 


fulfill one of ons ( 


its best uses — Selling Color to People, 


to gather and 


reflect light 1956, 219 pages, illustrated. $7.50. os sss booe eontaine renorte bs 


Century makes ighting, air-cond 
ting, ventilating, interio 


a full line of _ : _— ' : 35 a lor controls, window and giass 


nd residential, commer: 


Downlites with 
design Their opir 


precisely formed bor lata on market lies, co veep Risen as F 
ellipsoidal Alzak = » the « ie sd 
reflectors to 


get better 

nong the subje eat ire: color ASTM Standards on Plastics, 
light from low 
ear colo nerceha ing colo | 1E« y the American Society fo 
cost general 1916 Race St., Ph 


ver, 6 x 9-i 
service lamps 
compilation of ASTM St 
o Plasties contains 40 specifications, ¢ 
Electrical Systems Design, by Joseph 
Ed , Kl nethods of tests, 19 recommended 
MePartland and the Editors of Ele« : : 
- cach com es and 5 definitions Of these 4 


ction and V aintenance 
or revised Most of the standars 


MeGraw-Hill Book Co 
ere prepared under the jurisdiction of 
St.. New York 
the ASTM Committee 20 on Plastics, 


es ustrated and 
certain of those in the 


CENTURY Reet iia mee eee ah eleanor 
r} rpose o is to set forth 
LIGHTING, INC. re 


fiel 


iis book 
trical systems de 
tual current 

thermal, 
ind inyout 

properties 


power, light ; 
standaré to mold 


ommere 
es and mo 


ind = residentia 
pounding 


on lighting design 
proposer 
ch topies as: selection 
formation 


ems, lighting calculations 


ghting. color in lighting Continued on page 
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*John E. Artopoeus of Artopoeus-Smith Company, Northern Ohio representatives, one of Smithcraft’s nationwide sales-engineer organization 


Whether he's in your office to bring you up-to-date on the newest development in shielding or out on the job 
to survey lighting requirements, his primary concern is to help you get the most out of every dollar ear marked 
for lighting! You can depend on his judgement because his reputation in the industry has been built on talking 
facts to men like yourself who want and need straight answers about lighting. You'll find it pays to call him! 


...another NEW luminaire from (oye fo yam 
EXECUTIVE 


a new very wide and shallow all-steel 
fluorescent unit with self illuminated sides 


This new Smithcraft development solves the prob- 
, : , op . : ’ Smithcraft fluorescent lighting units are installed in thousands of offices, factories, stores 
f t w ceil ter Vo" ae oe P 
lem o ligh ing in low ce ing invertors. Only 32 schools and diversified interiors from coast to coast. Wherever good lighting is important, 


deep, EXECUTIVE offers a soft, eye-pleasing over- you'll find .. . 

all appearance, with the metal sides illuminated ° <P ’ os 
nied ; are Smithenaft- — AMERICA’S FINEST FLUORESCENT LIGHTING 

by light from the fixture itself to minimize con- a oe ee me we a ae eaastatues eters 

trast. The shielding provided by the rigid louver 


= =—_=_— = a Se a —_— we Oe oe 

; i < 

4 lengths, f 4 Rapid-Start or Slim- vi 
and 8 lengths, for 2 or 4 Rapid-Start or Slim- »  b Face arrach TO YOUR BUSINESS LETTERHEAD and mail to 


line lamps. For distinctive, modern ilumination, the r S th a LIGHTING. CHELSEA 50, MASS 
EXECUTIVE is a very useful and attractive new 


is 30° crosswise and 45° lengthwise. Available in 


NAME - 
TITLE CO. 
ADDRESS ’ CITY STATE ai 


Please send me the monthly publication, ‘Light Side of the News’, so that | can keep in touch 
with the latest trends in lighting 
Please send me the “EXECUTIVE” Folder and catalog sheets. 


[) Please send me the complete SMITHCRAFT CATALOG, containing data on America’s Finest 
Flucrescent Equipment. 


lighting tool. 





TRG 


END MOUNTING LUMINAIRE 





for 

250 WATT H-5 

175 WATT H-22 

100 WATT H-4 

HORIZONTAL BURNING 
MERCURY LAMPS OR 
MULTIPLE INCANDESCENT 
LAMPS UP TO 4000 LUMENS 


Small e Neat e Modern e Low in Cost 


for LIGHTING RESIDENTIAL AREAS OR STREETS 
WHERE LOW LEVEL LIGHTING IS DESIRED 


AVAILABLE FOR TYPE 1 Here's #he Luminaire for lighting resi- 
and I-A DISTRIBUTION dential areas or for any street where uni- 


form low-level lighting is desired. It 
provides an economical means of utiliz- 
ing the smaller, highly efficient Mercury 
Lamps where higher intensities are not 
required, or it can also be used with mul- 
tiple incandescent Lamps up to 4000 
lumens. 

Its sturdy, one-piece reflector housing 
with proper glassware is designed to pro- 
duce A. S. A. - I. E. S. Type II or Type 
II-A distribution. It is made of heavy 
gauge aluminum. Reflecting surface is 
Alzak processed to produce high effi- 
Type II for mounting at ciency and utilization of light. Housing 
or near side of narrow is supported by a gasketed cast aluminum 
roadway. neck having an end-mounting slip fitter 
for 114 in. or 2 in. pipe and is adjustable 
4° above or below horizontal. 

Revere-Corning Prismatic Glassware is 
heavy, clear pressed crystal and offers 
high light transmission together with 
high efficiency and ease of cleaning. 
Strong, extruded aluminum lens ring 
holds glassware firmly against a thick, 
soft, weather-proof felt gasket by means 
of a spring loaded stainless steel hinge 
and latch. Moisture, bugs and dirt are 




















+. 
YN 





Ma <) 
‘ 
” CAND\* sealed out. 
A fitting companion to Revere “Star- 





Four-Way Type I-A for oe 
ux 

mounting at corner of 

intersection. 


REVERE ELECTRIC MFG. CO. @ 6009-17 BROADWAY e CHICAGO 40, ILL. 
Available in Canada thru Curtis Lighting, Ltd., Leaside, Toronto, Ontario 


and “Endoval” Luminaires. Write 
today for Bulletin 700-51. 


THE GHLY COMPLETE LINE OF LUMINAIRES « FLOGOLIGHTS AND POLES FOR STREET - SPORTS 
AIRPORT. SERVICE STATION - CUTOOOR THEATRE. MARINE AND INOUSTRIAL LIGHTING 


(Continued fre 46A 


Report and Evaluation of National 
Electrical Week, prepared by the Na 
tional Electrical Week Committee, meet- 
ing in Chicago, Ill., March 31, 1957. 43 
mimeographed pages. 

This report contains an analysis of 
the 1957 “Week,” industry reactions, the 
proposed 1958 program, and an appendix 
of reporting communities and national 


advertisers’ support. 


Valance, Cornice and Cove Lighting 
(A-6797), available from Westinghouse 
Lamp Division offices. 

This 8-page booklet replaces the 1953 
edition, and includes information on dim 
ming and photographs of typica! instal 
lations. For lecture use, é f142x2 
inch Kodachrome 
nice and 
panying script is available 

Prices for the booklet are: quantities 
up to 1000, 5 cents per copy; more than 
1000, 4 cents per copy. The slides with 


script are $7.00 per set. 


NEMA Standards for Metallic Recti- 
fiers, published by the National Electri 
eal Manufacturers Association, 155 East 
44th St., New York 17, N. Y. $3.50. 

A new revision, of the 1953 edition, 
of standards covering products and ap 
plications in the semiconductor industry, 
this publication was produced by the 


NEMA Semiconductor Rectifier Section. 





EW MEMBERS 





At the meeting of the LE.S. Council 
Executive Committee held at New York, 
N. Y. on May 8, 1957, the following were 
elected to membership. Names marked * 
are transfers from Associate Member 


Grade. 


Birmingham, 


Members: 
*Benndorf, Williar William Benndorf Co., 
Phoenix, Ariz 
Smart, J. W Arizona Publi Service Co., 
Prescott, Ariz 
ARK ‘NSAS CHAPTER 
Associate Member 
Nichols, N. B., 2509 Bishop, Little Rock, Ark 
ARkK-LA-Tex CHAPTER 


Member: 
Hengy, G. C., George C. Hengy Co., Shreve 
port, La. 


Continued on page 494A) 
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Oses 

Hartfor NEW FROST-WHITE shields defy destruction. Bend them like this or 
Easruaw Pansy ' ecTIO jump on them. They won't shatter. Breakage in shipping and hand- 

pene a ee ling is thus minimized. 

Crawford, D. W Penns 


Toy seratien, Pee NOW USE THINNER SECTIONS, 


Pottstown, Pa 


J. W., Pennsylvania Powe CUT SHIELD COST WITH 


Scranton 


EDMONTON CHAPTER SHEFFIELD FROST-WHITE* STYRENE 


Asn te Members 


Cook, A. W., R. L. Brews & Son Lt Now you can design thinner, lighter, polystrene shields for fluorescent 
tor Alta 

Tunsta A 4 Swift Canad ~ 
et Wileten. Bite mature discoloration 


fixtures and cut their cost without risk of excessive breakage or pre 


FLORIDA SECTION Shefheld’s new FROST-WHITE styrene shields are practically indes 

Associate Members tructible. They have 5-6 times the resiliency and light stability better 

Hunt, R. D., Morley Electr pply Co., In than regular styrene shields. They show no excessive discoloration after 
earwater : ‘ 4 


W ity es 20,000 lighting hours of use 


Although made of an impact grade of polystyrene, they have a bright, 
white initial color and high light transmission. And their velvety surtace 
} ee ms Wider Meciied Ge finish absorbs stray light, cuts out eye-straining reflections. Their cost? 
i Ge , The same as regular styrene shields of equal weight!! 
Associate Member 
Callaham, J. F., Jr., Geor FROST-WHITE shields open new design possibilities — especially for 
modern snap-in panels and diffusers. If you have not investigated these 
unique diffusers yet, we will be glad to supply complete details. Write 


us at Shefheld Plastics, Inc., Dept. 74-B, Shefheld, Mass 


GOLDEN GATE ECTIO 


State of Califorr Division of 
in Francisco lif 


: Precision Engineered Rigid Plastic Extrusions 
OWA Si & 7 


Member 
*Rafferty, I Inter 
ton, lowa 
Associate Members: 
Evans, T. J., The Mille n y, Davenport 
_ HEFFIELD F LASTICS 
Kleis, ‘ R Cre it ectr Supply C« 
Ottumwa, lowa 
Myers, J. D., Meredith Pub 
Moines, lowa 
Neal, J B Iowa State 
Cedar Falls, Iowa 


SHEFFIELD, MASS. 
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DOMES Recessed and Pendant 


Kurt Versen dome fixtures give highest 

quality indirect lighting—glare free and 

VW h at Do You Mean shadowless with wide lateral distribu- 
; tion, low-brightness and top efficiency. 

Pre-wired, recessed models feature the 

j ° *_? > patented NO FRAMING* installation 

You Dont Like Com petition: citadel & Geats, anit. aul 
expensive. Pendant fixtures have twist- 
proof swivels* which always hang 
straight and permit installation on ceil- 
ings up to 28° pitch. Wide selection of 
models beautifully designed, carefully 
made and competitively priced. Rapid 
delivery from stock. Write for catalog 


Once there was a little company that made fluorescent lighting fix- 
tures. Oh, it had a president, and an engineer, and a production 
man, and a salesman, a secretary, and even an advertising manager. 
But it was still a small company—because all these “officers” were 
the same man. All except the secretary, that is. SHE was the other 
50 percent of the company. (The poor guy never has learned to 


type. } 


Well, you know how America is . . . for the right man, the right 
product, the right combination of hard work and application. And 
luck, of course. And—of all things—competition. That’s right! 
The “little” company now has nearly 100 employees, a fully trained 
and seasoned staff of representatives in the field, and a national 


reputation tor making fluorescent fixtures of quality at a very com- 


pet itive price. 


You’ve got to give the competition a lot of credit for this success. 
Competition kept the firm on its toes, made it find ways to do things 
more eflicient!y and economically. Made it improve its fixtures. . . 
and then improve them some more. Made it dwell everlastingly on 


service, service, service. Made it GOOD, from start to finish. 


Today, this company is giving just about the fastest, most efficient, 
most personally interested service—on every order—ever known in 


its field. You’ve probably already guessed our name. It’s . . 


LIGHT & POWER UTILITIES CORP. 


1035 FIRESTONE BLVD., MEMPHIS, TENN. 


kurt Versen 


contemporary lighting 


Englewood 14, New Jersey 





"U.S. PAT. 2.456.903; 2.614.765: 2.516.661 
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Keeping industry bright with | ABolite 





erry-Durin Co Cedar Rapid 


urities Bldg.. Des Moines 


MARITIME CHAPTEI 


High bay factory lighted by 500-watt incandescent lamps in Abolite GBF Protecto Shields 


For high bay installations... 
Specify self-cleaning Abolite units 


The self-cleaning action of Abolite lighting fixtures makes them 
ideal for high bay installations, where maintenance is difficult 
and costly. All high bay fixtures developed by Abolite have 
either slotted-necks or open-top designs. Air circulation through 
these openings keeps the reflector surface swept clean, reduces 
lamp operating temperatures. Lighting efficiency remains high 
Replacement costs are lower because cooler lamps last longer 

Abolite has a complete line of high bay fixtures, including 
RLM-approved Alzak aluminum and porcelain enamel types 
for use with all kinds of mercury and incandescent lamps. For 
full details, write Abolite Lighting Division, The Jones Metal 
Products Co., West Lafayette, Ohio 


ABSLI' 


Three typical high bay units 


PROTECTO. SHIEL 








—__ -— 


MODERN 
FIXTURE 
DESIGNS 


in long-lasting stain- 


TH AHHHHH HHH 


less steel to match 
today’s new building 


exteriors. 
a 


Series 1941 and 1933 


available in smooth 


surface only. Series 
1925, 1984, and 1988 
available in smooth 


4H 


or embossed, natural 








satin surface. 








Write for 
DETAILED 
SPECIFICATIONS —_ 
in our 


New 
Catalog No. 70 
































TeNOVELTY LIGHTING@oxg0ration 


2490 EAST 22nd STREET CLEVELAND 15, OHIO 


EMPLOYMENT 
OPPORTUNITIES 








LIGHTING SALESMEN 


Wanted to represent well established 
manufacturer in the sale and promo- 
tion of unique fluorescent classroom 
and office fixture. Complete sales 
material and sample furnished. 
Choice territories still available. 
Enormous potential. Furnish com- 
plete resume, including lines carried. 
All inquiries held in strictest confi- 
dence. 


PEERLESS ELECTRIC COMPANY 
576 Folsom St. 
San Francisco, California 











REPRESENTATIVE WANTED 


Specific territory open Sales repreeentative 
or sales organization wanted to contact archi- 
tects, engineers, contractors and electrical dis- 
tributors to sell nationally known commercial, 
industrial and institutional lighting line, mest 
ing today's competition and tomorrow's future 
design. We are Holophane licensees and mem- 
bers of the RLM Standards Institute. Due to 
our new accelerated sales program, many new 
territories are open (protected We have just 
completed our 1957 catalogue which is ready 
for national mailing. Kindly contact Box 277, 
Publications Office, Illuminating Engineering 
Society, 1860 Broadway, New York 23, N. ¥. 


DESIGNER DRAFTSMAN 
Experienced in lighting fixture design and lay- 
out for commercial and institutional use. Ex- 
cellent opportunity. Submit full resume, back- 
ground, salary, et All replie veld strictly 
confidential. Address Box 5, ublications 
Office, Iuminating Engineering Society, 1860 
Broadway, New York 23, N. Y 


LIGHTING SALES ENGINEERS 


N. Y¥. manufacturer desires lighting sales en- 
gineers with following among architects, engi- 
neers, distributors, ete. Quality line of com- 
mercial and institutional lighting fixtures. Holo- 
phane licensee. National distribution. Many ter- 
ritories open. Forward complete resume 

lines now carried Address Box 306, P 

tions Office, Illuminating Engineering Society, 
1860 Broadway, New York 2 N. ¥ 


REPRESENTATIVES WANTED 


Sales organizations with allied lines wanted to 
contact Lighting Engineers, Electrical Contrac 
tors and Distributors. This is a nationally 
known, extensive fluorescent and incandescent 
lighting line. Due to our new sales program, 
many new protected territories are open In 
answering, please specify entire territory de- 
sired and lines now represented. Send full de 
tails to Box 308, Publications Office, [Ulumi- 
nating Engineering Society 1860 Broadway, 
New York 23 


LIGHTING 

SALES REPRESENTATIVE 
To call on architects, engineers, wholesalers, 
contractors, to sell engineered, commercial and 
industrial fluorescent fixtures. Territory avail 
able—Ohio, Indiana, Texas, Louisiana, Florida. 
Furnish resume including lines now carried. 
Address Box 309, Publications Office, Iilumi- 
nating Engineering Society, 1860 Broadway, 
New York 23 


SALES REPRESENTATIVE WANTED 
For New York State (exclusive of metropolitan 
New York City Territory also available New 
Jersey, Delaware and Maryland Territory 
changes being made by leading manufacturers 
of lighting for the Church, School, Hospital, 
Commercial, et« Territories now productive 
and line is specified extensively. Address Box 
310, Publications Office, Illuminating Engineer- 
ing Society, 1860 Broadway, New York 23, 
NY 
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Hargrave, Cecille T Interiors 
Dallas, Texas 

Osborn, Mrs. Geth 
Dallas, Texas 


Member 
*Yoneyama 
land, Ore 
Associate Membe 
Rentchler, R 
gene, Ore 
Wooley H. ¢ 
Albany, Ore 
Student Member 
Schmidt, G. H 
vallis, Ore 


Oregon State 


OrTawA SECTION 
Associate Membe:s 
Marior G P Dominion Gov 
of N. A. and N. R } 
Fillmar I M Lumo Electri Ce 
Out 
Cluf, D. W 
Co., Gatineau, Que 


Ottawa 


Canadian Internationa 


PALMETTO CHAPTER 
Associate Members 
Fowler, J. F., Jr., 
burg, 8. ¢ 
Johnst 
sonville 
Wood, D 


sonv 


Noland 


PHILADELPHIA SECTION 
Associate Members 
Beges, W B W estinghouse 
*hiladelphia, Pa 
Hasty H W 
Philadelp} 
Mayer, R. A li » Electric Co., 
phia, Pa 


Electric Corp 


Hasty'’s Electrical Service 


Philadel 


ROCHESTER SECTION 
Member 
* Wilson ( I 
Rochester, N. Y 
Associate Members 
Cashette, A. G 
ter, N. ¥ 
Diedrich 4 etri 
Rochester 
Muldoor Westingho 
cs. Roche y 


Cashette Electric, Inc., Ro 


Panelboard 


St LOUIS SECTION 
Associate Member 


Woods, G. 8 
Louis, Mo 


Day-Brite 


SAN Dieco SECTION 
Associate Member 


Warner, Henri, Verd-A-Ray Corp., 
688, Valley Center. Calif 


SAN JACINTO SECTION 
Member 
Putterman, Robert, R 
Houston, Texas 
Associate Member 
Kittinger, W. T., Jr 
Houston, Texas 


Putterman 


University of Houstor 


SOUTHEAST FLORIDA CHAPTER 
Associate Member 
Berend, Bert, Litecraft Mfg. Corp 
Beach, Fila 


Miami 


Tak HEEL SECTION 


Associate Member 
Gunter, S. G., Carolina Power & Light C 
Sanford, N. C 


Twin City SECTION 
Member 
*Olsen, R. E., Northern States Power Co., 
Minneapolis, Minn. 
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dissociate Members 


Anderson, N. E., 
Paul, Minn 

Kehne, D. F 
Paul, Minn 

Kulstad, H. J 
Paul, Mint 

Lapointe H. J., Kehne 
Paul, Min 


Ludwig 


Kehne Electric 


Electric 


Paul, 
Noyes 

Paul 
Paul, 


Pau 


PORTS CHAPTER 


4ssociate Members 

Mack, J. K Minnesota Power & Light 
Park Rapids, Minn 

Norr, E. H Minnesota Power & Light 
Little Falls, Minn 

Nugent, Jack, Minnesota Power & Lig 
Little Falls, Mint 


WESTERN MICHIGAN SECTION 


Member 
*Winglar, Williar J & G 
Grand Rapids, Mich 


Daverman 


Associate Members 

Bechtold, H. H N 
Mich. 

Kent, John, Kent Electric ¢ 

Whitney, R. | Industrial 
ment Co., Kalamazoo, Mich 

Wood, W. W Industrial Ele 
Co., Kalamazoc ch 


Bridge St Bell 


WESTERN New YORK SECTION 


sociate Member 


Niagara Mohawk Power Corp 


HIGH QUALITY -— LIGHT WEIGHT 
SIMPLE — POSITIVE LATCH 
FOR EASIER MAINTENANCE 

In accordance with CAA Spec. |-810 

by HUGHEY & PHILLIPS, INC 

— your most dependable source of 

Obstruction Lighting Equipment 
— the widest selection of Control and 
Alarm Apparatus in the Industry 


ON EW! OBSTRUCTION LIGHTS 





MODEL OB21 is of 
ENTRANCE conduit fitt 
in order to facilitote 
on horizontal conduit r 
able in %" or 1 








MODEL OB20 is of the BOTTOM 
ENTRANCE conduit fitting type to 
facilitate installation on vertical 
conduit stubs. Available in 4%” 
or 1” conduit tap 








MODEL O8B822 DOUBLE 
LIGHT is available with or 
without CABLE SUPPORT — 
olso available with TRANS 
FER RELAY. 1” conduit tap 











Request Descriptive Bulletin HPS-138 
r~-HUGHEY & PHILLIPS, INC. y 


Monufacturers of 
300 MM Beocons, Obstruction ghts 
Photo-Electric Controls Beacon Flasher 
pecial Junction Boxes, Microwove Towe 
Light Control & Alarm System 
lomp ndicator Systems ond 
Come s for: Tower Lighting, Sieet 
Melter Power & Control 
3200 NORTH SAN FERNANDO BivOd 
BURBANK, CALIF 


Remote 





Extreme Sensitivity Range 
Direct Reading in ft-L 
Locking Microammeter 
Focusing 5’ to oo 

Small Angle 


Other Models Available 
For Greater Sensitivity 





Special Features of Standard Model: 


HOLLYWOOD 38, 


SPECTRA BRIGHTNESS 


SPOT METER 


Spectra Meter Now Used by 


Lighting Engineers in .. . 


Aircraft Industry 
Electric Utilities 
Architectural Firms 
Motion Pictures & TV 
Street & Highway 

Departments 
Model Work 


Human Engineering 





DIRECT READING! All 
operators will obtain the 
same reading of the bright- 
ness of a given area. 











Write for descriptive literature, complete specifi- 
cations and information applying to your par- 
ticular field to: 


PHOTO RESEARCH CORP 


837 N. CAHUENGA BLVD. 


CALIF. 











Trelatiiat- Mei i 
by 


CAST ALUMINUM QUALITY 


The gleaming satin finish of these mcPhilben directional units will 
blend with the interior door and window frames of the handsome new 
Philadelphia Sheraton Hotel. Invisible hardware permits flush 
installation so necessary to streamlined modern decorating. Solid 
cast aluminum construction assures permanent maintenance-free 
operation. Hinged access doors provide for easy relamping. 


Most mcPhilben directionals are available in white, red and green 
color combinations with a range of lettering sizes to meet all fire code 
regulations. Auxiliary lampholders suitable for proper circuiting of 
emergency lighting systems may be specified. 

Ask your mcPhilben representative for individual specification 
sheets. Consult Sweet's Architectural File 2 or write to 

mePhilben Lighting Co., 1329 Willoughby Avenue, Brooklyn 37, N.Y. 




















Philadelphia Sheraton Hotel 


Another Outstanding Building Featuring mcPhilben Lighting 


Perry. Shaw, Hepburn & Dean: Electrica ntractors: Keystone Engineering Corp, 


Engineers: Slocum & Fuller; C butor: Standard Wh ale Supply Corp 





INDEX TO ADVERTISERS 
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Abolite Lighting Division 

Jones Metal Preducts Co. 51A 
Advance Transfermer Co. 1A 
Brascolite Incandescent Div. 

Edwin F. Guth Co. 29A 
Certified Ballast Manufacturers 37A 
Century Lighting Ine. 16A 
Contrex Company 19A 
Corning Glass Works 24A 
Curtis Lighting Ine. 5A 
Day-Brite Lighting Inc. 38A 
Fluorescent Fixtures of California 33A 
Garden City Plating & Mfg. 

Co. 44A-45A 
Gibson Manufacturing Co. 27A 
Edwin F. Guth Co. Back Cover 
Hexeel Products Ine. 6A 
Holephane Co. Inc. 40A 
Hughey & Phillips, Inc. 53A 
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Lighting Products Ine. 43A 
Lightolier 20A 
Litecontrol Corp. 41A 
R. A. Manning Co. 55A 
MePhilben Lighting Co. 54A 
Metaleraft Products Co. Inc. 34A 
Novelty Lighting Corp. 52A 
Perfeclite Company 17A 
Photo Research Corp. 53A 
Rambusch Decorating Co. 4A 
Revere Electric Mfg. Co. 418A 
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Inside Back Cover 


Rotuba Extruders Ine. 39A 
Sheffield Plastics Ine. 419A 
Smitheraft Lighting Div. 19A 
Sola Electric Co. 4A, 36A 
Starring & Company Inc. 2A 
Sunbeam Lighting Co. 2A-13A 
Superior Electric Co. 30A 
Sylvania Electric Products 

Inc. 23A, 42A 
Kurt Versen Company 50A 


Wakefield Company 
Inside Front Cover 


Westinghouse Electric Corp., 
Lighting 
R. & W. Wiley Ine. 


ILLUMINATING ENGINEERING 








in matched 





lighting for schools, 
churches, institutions. 


Skillfully engineered, 





carefully finished. 


Special design service. 


_ Request traditional catalog 
JT or contemporary catalog J 
on your letterhead for stock 
lighting fixtures in color. 


An Inconspicuous 
Light Source... 


... describes Wiley’s new Zephyrs. Their beautiful 
unadorned lines harmonize so well with any decor 


that you're unaware of the source of light. Their wafer- 
like thinness makes them ideally suited to installa- 
tions where recessed fixtures cannot be used. 

They may be arranged end to end, side by side to 
form squares, rectangles, borders. They may be mount- 
ed flush or suspended. You may have your choice of 
shielding: louvered (molded one piece polystyrene 
grid, metal egg-crate) or glass (Corning flat or curv- 
ed lens). 

Erection is simple, requiring only minutes. Patent- 
ed E-Z servicer simplifies maintenance. Fixtures meas- 
ure 12” x 48" and are only 3'4" deep. E.T.L. certified 


electrical components are used 


FLUORESCENT LIGHTING 








r& W WILEY ine. tcorescen 


DEARBORN AND BRIDGE STS BUFFALO 7, NEW 
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KLIEGL <« 
PINHOLE DOWNLIGHTS 


for Perfect Picture Lighting 


These unobtrusive fiush-type ceiling 
fixtures are equipped with an objective 
optical lens system and framing shut- 
ters which permit adjustment of beam 
spread and shape to illuminate any size 
picture. 

Provides sharply defined, concen- 
trated light over the particular area to 
be illuminated. Simple adjustment. . . 
easy to relamp.. . angular models 
shown. Available also in vertical mod- 
els for table lighting—Complete details 
on request. 


Send for Architectural Lighting Catalog A-11. 


4 Sc] i :) fe 
Lig At ing 
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TRANSCENDING 10 YEARS OF LIGHTING PROGRESS! 


| NEW | radically improved 


[uminaires 


Exemplify every advancement made for ease and 
speed of application-installation and maintenance! 


There is now a line of luminaires that incorporates more improve- 
ments—and permits more optional variations (in application sizes, 
shielding styles and mounting types) than any other luminaires 
available before! They are the utterly new, Mainliner Luminaires 
—created by Westinghouse! 

These Mainliner Luminaires, for example, are designed precisely 
in 6 different multiples of exactly 12-inch modules. This is the 
modular planning declared ideal, by architects and designers, 
as most conducive to sound esthetic luminaire arrangement !— 
and best able to fulfill virtually any interior lighting requirement. 

Mainiiner shieldings include 13 different diffusers, lenses and 
louvers—each of selected, most-appropriate plastic, glass or steel! 

Mainliner mountings are made by surface application, or in a 
choice of 3 separate, recessed-mounting types! 

Mainliner housings have a dimensional correctness, exactly 
“mating’’ with any “‘squared’’ ceiling materials—are reinforced 
for much easier handling of so ‘‘shallow’’ a unit!—and are formed 
so that no light escapes around the door! 

Doors open ‘“‘either way’’. Flush, almost undiscernible latches 
have a positive, snap-action. All corners are mitered! And ‘‘Wrap- 
Around"’ wire-ways and “‘either-end’’ lead wires simplify in- 
stallation! 

Mainliner Luminaires already are creating new concepts of 
modern, decorative lighting! —new, vigorous ideation for capable, 
leading lighting designers! j-04416 


Get your copy 

of this newest, full- 

color PLANNING GUIDE 

FOR LARGE AREA LIGHTING 

from your nearest Westinghouse 
representative, You'll want to employ 
Mainliner Luminaires now! 


You CAN BE SURE...1F s Westinghouse 


ILLUMINATING ENGINEERING 








these are the manufacturers who offer 
RLM-labeled units... 


| (000 Wards 


are back of every RLM-labeled industrial lighting unit! 


i) 


STANDARD 
SPECIFICATIONS 


The power of over 1,000 words of highest- 
in-history RLM lighting specifications is 
behind every RLM-labeled unit. Each word 
is in accord with basic, nationally-accepted, 
minimum standards for industrial lighting 
equipment efficiency, design and perform- 
ance. RLM-labeled units conforming to these 
specifications are available from the leading 
manufacturers shown in the chart above. 
While each RLM Unit meets certain mini- 
mum RLM Standards, other special features, 


Reg. U. S. Pat. Office 





aie 


of Specifications 


such as construction refinements or operat- 
ing advancements, vary from unit to unit 
according to the ideas and skill of the indi- 
vidual manufacturer. For example, the RLM 
Label may be affixed to as many as 960 
different types of rtm Dome Reflectors! 
Send for your complimentary copy of the 
1957 rLM Specifications Book, containing a 
complete set of RLM Specifications. 

RLM STANDARDS INSTITUTE, Suite 326 W. 
Madison St., Chicago 6, Ill. 














~ running into low ceilings? 


get new only 4'/ inches deep! 


SLIMLUX OFFERS A HUGE VARIETY OF MODELS 
WRITE TODAY FOR ALL DETAILS 





